


‘ ENGINEERING NEWS-RECORD MARKET PLACE - 


Wherighit Doe, 


Salt water is one of the most active 
natural corroding mediums to 
which metals are subjected in 
every day practice. In construct- 
ing a salt water suction line on its 
Tidewater Terminal Pier, a prom- 
inent eastern railroad was guided 
by successful past experience with 
wrought iron in a wide variety of 
corrosive services. Byers Wrought 
Iron was used. 

You, of course, may never have 
a problem involving the handling 
of salt water. But the superior re- 
sistive qualities that make wrought 
iron stand up here assure you an 
extra factor of service and safety 
in other applications. 


on THIS 


You very probably have some 
corrosion problem that wrought 
iron can solve . . . some service 
where corrosion is costing you 
more than wrought iron. If you 
will write, outlining the problem, 
our Engineering Service Depart- 
ment will (1) Determine the prob- 
able corrosive conditions; (2) 
Relate these to similar conditions 
encountered elsewhere; (3) Inter- 
pret the results in terms of experi- 
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ence gained in 75 years’ contact 
with corrosion problems, and (4) 
. sup- 


Make recommendations. . 


ported by service records. Ask, 
too, for a complimentary copy of 
our bulletin, ‘‘Wrought Iron in Salt 


Water Services.” 


A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, Seattle, 


San Francisco. 


BYERS GENUINE WROUGHT IRON 
TUBULAR AND FLAT ROLLED PRODUCTS 


Specify Byers Genuine Wrought Iron Pipe for corrosive services 
and Byers Steel Pipe for your other requirements 
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THIS WEEK 


Tis weex’s 1ssve brings to the reader the largest issue 
he has had in several years, being given over in large part 
to the 1939 edition of Construction Costs. But the issue 
contains other matter than data for cost estimating pur- 
poses which is worthy of note. 


@ Nebraska’s “Little TVA” is the subject of a first hand 
study by V. T. Boughton of the ENR staff. His findings 
should hel to put that remarkable undertaking into a 
clearer light than it has been heretofore. 


@ An unusual feature of the grouting work at Chicka- 
mauga Dam was the use of bentonite. Experience with 
mixtures of bentonite, cement and sand is given in the 
article on p. 59. 


@ Highway maintenance as our biggest highway job is the 
subject of a series of articles by C. S. Hill beginning in 


PWA Housing Costs 125 
Construction Equipment Rentals 126 
Unit Prices 129 


this issue. The series is commended to readers outside the 
highway field. 


THINGS TO COME 


Tue FULL FINDINGS of the board set up to report on the 
big slide in Fort Peck Dam are to be given in the May 11 
issue. They are to be supplemented by a statement by 
H. W. Richardson of the ENR staff as to the work now in 
progress at the dam since work on the board’s recom- 
mendations began. The first news of the board’s findings 
is given in the news pages of this issue. 


Surrr HIGHWAYS are the subject of a report to Congress 
by the Bureau of Public Roads which is now in the Presi- 
dent’s hands. A summary of the bureau’s findings will be 
given in the May 11 issue. 


Suarr SINKING by freezing, recent developments in an 
old method that has been little used in this country, will 


be the subject of an article to be published soon. 
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BEFORE STUCCO oo gi, 
ernizing miracle transforms 
Ct Angeles Auditorium 


HE REMODELING of this center of business 

and culture in Los Angeles is a tribute to 
architects and builders of today—and the modern 
materials they use. 

Stucco is one of these materials. Here, it is fac- 
tory-prepared stucco made with Atlas White 
portland cement which wraps this Auditorium in a 
modern, permanent, fire-and weather-resisting wall. 

Consider Atlas White stucco for your next 
modernizing job and for new buildings. You can 
specify it in white and a range of colors. Both 
initial and maintenance costs will be surprisingly 
low. Let us send you information on the many 
ways in which stucco is being used today. Write 
Universal Atlas Cement Co. (United States Steel 
Corporation Subsidiary),ChryslerBuilding,N.Y.C. 
A FACTORY-PREPARED STUCCO IS PREFERABLE 


@Callfornia Stucco, made with 


AFTER 
= Sener ae STUCCO 


modernizing miracle on the 
Los Sages Auditorium. Archi- 
tect: Claud Beelman 

Contractor: the Besnehs oe 
Plastering Contractor: W. D. 
Lindsay, Jr.;—allof Los Angeles, 


aeagenee ACerS As hite 4. 
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Arkansas Earth Dam Fails 
During Construction 


About 125 ft. of an earth dam being 
built on Short Mountain Creek as a 
water supply project for Paris, Ark., 
was washed out Apr. 16 when a record- 
breaking rainfall of 5.35 in. in 15 hours 
caused the creek to rise 5 ft. in 30 
min. The municipal pumping plant 
below the dam was seriously damaged, 
causing the town to be left without 
water for about three days. 

The dam, which was about 75 per 
cent completed, was a 740 ft. long 
earthfill with a design height of 57 ft. 
At the point where the failure occurred 
it had been brought to a height of 
43 ft. Damage to the dam is estimated 
at $15,000 to $18,000. It is being built 
for the city by the S. E. Evans Con- 
struction Co. at a cost of $165,000. 


President to Reorganize 


All Works Agencies 


All regular and emergency public works bodies to be con- 
solidated into the Federal Works Agency 


Acting under the authority of the re- 
cently approved reorganization act, 
President Roosevelt on April 25 trans- 
mitted to Congress his first reorganiza- 
tion plan, which will go into effect in 
sixty days unless disapproved by a ma- 
jority vote of both houses or postponed 
by the intervening adjournment of Con- 
gress. Under the law the plan must be 
considered as a whole, without either 
major or minor changes. 

Of outstanding interest to engineers 
it creates, in all but name, a new de- 





ENR Staff photo 


TALLMAN’S ISLAND DISPOSAL PLANT OPENED 


Focat point of interest at the dedi- 
cation of the Tallman’s Island sewage 
disposal plant Apr. 22 was the power 
building which houses the largest 
sludge engine installation in America. 
One battery of the engines which drives 
the air blowers is shown above. There 
are two batteries of four engines with 
a total capacity of 3,500 hp. 


The Tallman’s Island plant is the 
third unit to be completed in a pro- 
gram of sewage treatment involving 
construction of more than 30 plants. It 
was designed by the New York City 
Department of Public Works. Details 
of the plant are to be found in ENR, 
Sept. 30, 1937, p. 541, and Apr. 20, 
1939, p. 536. 





partment of public works to take over 
the functions and personnel of the fol- 
lowing agencies: Bureau of Public 
Roads, public buildings branch of the 
Procurement Division; branch of build- 
ings management of the National Parks 
Service, U. S. Housing Authority, Pub- 
lic Works Administration, Works Prog- 
ress Administration (with the single 
exception of the National Youth Ad- 
ministration). 

The new governmental division is to 
be known as the Federal Works Agency 
and will be headed by a federal works 
administrator to be appointed by the 
President with advice and consent of 
the senate at a salary of $12,000 per 
year. The administrator in turn will 
appoint an assistant federal works ad- 
ministrator at $9,000. 

Other recommendations of the Presi- 
dent include the setting up of a federal 
security agency, a federal loan agency, 
and strengthening of the White House 
executive office. 

Assigned to the federal security 
agency are present governmental agen- 
cies intended to “promote social and 
economic security, educational oppor- 
tunity, and the health of the citizens of 
the nation.” Social Security Board, 
U. S. Employment Service (from la- 
bor), Office of Education (from in- 
terior}, Public Health Service (from 
treasury), National Youth Administra- 
tion (from WAP) and Civilian Con- 
servation Corps. 

Grouped in the federal loan agency 
are “those independent lending agen- 
cies of the government which have 
been established from time to time for 
the purpose of stimulating and stabiliz- 
ing the financial, commercial; and in- 
dustrial enterprises of the nation”: Re- 
construction Finance Corporation, 
Electric Home and Farm Authority, 
Federal Home Loan Bank Board, Fed- 

(Continued on page 4) 
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Investigating Board Recommends 
Reconstruction of Fort Peck Dam 


Slide of Sept. 22 attributed to foundation failure—Rebuild- 
ing with flattened slopes recommended—Two members dissent 


Shearing failure of the shale under- 
lying the valley fill which forms the 
foundation of Fort Peck Dam is de- 
clared to have been the cause of the 
great slide of Sept. 22, 1938, in the 
report of an investigating board of 
engineers and geologists appointed 
immediately after the accident. The 
board recommends that the failed part 
of the dam be rebuilt with a rolled- 
earth core and with an upstream em- 
bankment of flatter slope than that of 
the original design. 

Seven of the nine members of the 
board joined in the majority report: 
Joel D. Justin, chairman; Arthur Cas- 
agrande, Glennon Gilboy, Irving B. 
Crosby, William Gerig, C. W. Sturte- 
vant, and W. H. McAlpine. An ex- 
tended minority report by Thaddeus 
Merriman expresses a different opin- 
jon on the ultimate cause of the acci- 
dent, and recommends more extensive 
reconstruction and a lowering of the 
pool level 50 ft. by cutting down the 
spillway. The ninth member of the 
board, Prof. Warren J. Mead, recom- 
mends that the dam be abandoned, on 
the ground that the value of its pur- 
pose does not justify the risk which 
any engineering structure involves. 


Description of dam 


Fort Peck Dam is a hydraulic fill 
embankment 220 ft. high by 9,000 ft. 
long across the Missouri River, 20 
miles south of Glasgow, Mont., under 
construction since 1933, to store about 
20 million acre-feet of water for flood 
control, navigation and power, and to 
cost about $100,000,000. At the time 
of the slide hydraulic pumping from 
the valley-bottom fill to the dam em- 
bankment had progressed without in- 
cident to within 30 ft. of intended 
crest elevation. River closure having 
been completed, the core pool extended 
the full length of the main dam. The 
slide occurred at or directly adjacent 
to the right (east) abutment and in- 
volved about 2,000 ft. of length of the 
dam, the entire upstream part of the 
embankment together with the adja- 
cent core and the upper part of the 
downstream embankment going out. 
Eight men lost their lives in the slide. 

For description of dam see ENR 
Aug. 29, 1935; for reports of failure 
see ENR Sept. 29, 1938, p. 385; Oct. 
6, 1938, p. 417; Oct. 13, 1938, p. 452; 
Oct. 27, 1938, p. 508. 

As to cause, the board limits itself 


to saying that the slide “was due to 
the fact that the shearing resistance 
of the weathered shale and bentonite 
seams in the foundation was insuffi- 
cient to withstand the shearing force 
to which the foundation was subjected. 
The extent to which the slide pro- 
gressed upstream may have been due, 
in some degree, to a partial liquefac- 
tion of the material in the slide.” 


Reconstruction plans 


The board recommends reconstruc- 
tion of-the failed section by replacing 
the washed-out part of the core by 
rolled fill of glacial till and giving the 


A BIG TELESCOPE FINISHED 


A bhoagh be Will be posked tame Gd 
place when the 300-in. Palomar tele- 
scope is completed, the 82-in. reflecting 
telescope of the McDonald Observatory 
will be the second largest in the world 
when it is formally dedicated May 5. 
The telescope is being installed in the 
University of Texas’ new observatory 
situated at an elevation of 6,800 ft. on 
Mt. Locke in the Davis Mountain in 
western Texas. 

Both the observatory and the tele- 
scope were designed and built by 
Warner & Swasey Co., of Cleveland. 
The observatory was completed last 
year and the 3-ton mirror was finished 
in February. The observatory is a cyl- 
indrical steel structure 71 ft. high sur- 
mounted by a revolving 62 ft. hemis- 
pherical dome. The telescope will be 
sighted through an 18-ft. rectangular 
opening extending from the base of 
the dome to its zenith. 
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upstream bank slopes ranging from 1 
on 3.5 to 1 on 23. The top of the dam 
from El. 2,250 to 2,275.5 is to be built 
of rolled fill. It also recommends filat- 
tening the upstream slope of the un- 
disturbed part of the dam by adding 
hydraulic fill of coarse material to 
form a berm about 500 ft. wide ex- 
tending up to midheight of the dam. 


Merriman blames uplift 


The Merriman dissenting report as- 
cribes the failure to outward sliding 
of the upstream bank made possible 
by hydrostatic uplift under the dam, 
arising from water that seeped into 
cracks and joints in the weathered 
surface portion of the shale and could 
not escape because of a tight mud or 
clay layer formed on the surface of the 
shale. In accordance with this view 
Mr. Merriman proposes more extensive 
reconstruction than recommended by 
the board’s report, including removal 
of weathered shale from the failure 
area and the surface of the east abut- 
ment. In addition he proposes that the 
spillway be cut down by 50 ft. and 
the gates removed. 

(A fuller abstract of the report will 
be printed in a later issue of Engineer- 
ing News-Record.—Eb.) 


Iowa Legislature Hits 
Gas Tax Diversion 


A resolution proposing a_ constitu- 
tional amendment to pledge all future 
gasoline tax and motor vehicle license 
fees to construction and maintenance 
of highways has been passed by both 
houses of the Iowa legislature and sent 
to the Governor. To become effective, 
the measure must be passed again. by 
the legislature in 1941 and accepted at 
the 1942 general election. 

The Governor a week earlier signed 
a bill providing that all receipts to the 
primary road fund over $16,000,000 be 
used for improvement of the secondary 
road system. 


State Preference Law 
Held Void on PWA Job 


The Public Works Administration 
has ruled that the Wyoming law grant- 
ing a 5 per cent preference to Wyoming 
bidders on public works contracts may 
not be applied to projects receiving 
federal aid. 

The Northwestern Engineering Co. 
of Rapid City, S. D., recently sub- 
mitted the low bid, $312,900, for con- 
struction of a PWA high school project 
at Laramie, Wyo., while a Wyoming 
contractor bid $321,000. PWA ruled 
that the contract must be awarded to 
the South Dakota firm. 
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Half Million Houses 
Held Needed Annually 


Commerce department study 
correlates vital statistics with hous- 
ing construction 


Construction of 550,000 urban dwell- 
ing units and 40,000 farm dwelling 
units will be needed each year over the 
next five years based on probable in- 
creases in family population. This is 
the conclusion of a report prepared 
for the National Resources Committee 
by Lowell J. Chawner, chief of the 
Economic Research Division of the Bu- 
reau of Foreign and Domestic Com- 
merce. 

The study, believed to be the first of 
its type, correlates fluctuations in resi- 
dential construction with changes in 
the number of marriages and divorces, 
deaths and migrations, and family in- 
come. It also contains new estimates 
of the number of families which may 
be expected in the United States dur- 
ing each five year period through 1960. 

Over the next ten years, Chawner 
estimates, the number of families will 
increase by 400,000 each year, and 
during the following decade the annual 
increase will be between 350,000 and 
400,000. In 1900 there were 15,976,000 
families in the country, and 31,827,000 
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in 1935; it is estimated there will be 
34,221,000 in 1940, 36,591,000 in 1945, 
and 42,649,000 in 1950, 

An analysis is included of the de- 
mand for new housing between 1900 
and 1937, Peaks in residential con- 
struction, it is revealed, tend to lag a 
year or more behind peaks in demand 
created by the increasing number of 
new families, and economic influences 
such as family income and cost of 
ownership accentuate the trends estab- 
lished by population changes. 

During the years 1923-1932, in- 
creases in dwelling units exceeded the 
increase in number of families, but 
since 1933 this has been reversed. 


Bid Acceptance Held 
Equivalent to Contract 


Acceptance of a bid and notification 
to the contractor that his bid has been 
accepted has the effect of putting a 
contract in force, the Minneapolis dis- 
trict court held in a suit brought by 
Harris Bros. Co. of Minneapolis to 
compel the Minneapolis School Board 
to carry out a contract. The board had 
accepted a $14,400 bid from Harris 
for installation of heating and plumb- 
ing equipment in a high school build- 
ing and had notified the company of 
its acceptance. The board later held 
up formal completion of the contract. 


EN-R Staff Photo 


SHOVEL BECOMES SCRAP IN 175-FT. FALL 


A 175-FT. prop down the steep sides 
of the gorge at Ruby Dam in Wash- 
ington recently made scrap out of the 
body of a 2-yd. gas shovel. The rig 
was being hoisted out of a deep 
foundation hole by a highline cableway 
when the U-bolt connection between 
the track cable and head tower gave 
way. Bouncing down the side of the 
gorge, the remains came to rest at 


the bottom amid a tangle of the track 
cable, endless line, hoist line, and car- 
riage. A grout pump picked off a 
ledge was also demolished, and the 
whipping track cable tore off part of 
the concrete plant roof. Though 30 
men were working in the bottom of 
the hole, not one was seriously hurt. 
General-Shea-Columbia Const. Co. is 
contractor on the project. 
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Record Low Rentals 


On Indiana Project 


USHA says $2.20 per week for 
5-room house is lowest ever charged 
in Northern city 


The lowest rentals charged during 
this century for new housing in a 
northern city will be paid by tenants 
of the 83-unit USHA housing project 
in Vincennes, Ind., Nathan Straus, 
USHA administrator, announced Apr. 
20. Based on construction bids which 
have just been approved, it is estimated 
that the rental for a typical 5-room 
house will be $2.20 per week. 

The unit costs of these represent new 
lows for public housing in the North. 
The overall cost, including the price 
of land, will be about $3,500 per dwell- 
ing unit and the net construction cost 
$2,300. Construction cost per room will 
be about $500. 

The general construction contract 
for the project has been awarded to 
Elmer A. Brunson of St. Louis for 
$175,000. 

The 83 dwellings will consist of one- 
story double houses constructed with 
concrete walls, joists, and floors and 
with framed roofs covered with asbestos 
shingle. All ceilings will be plastered. 
Heat will be provided by individual 
coal burning cabinet heaters. 


New Orleans project bids 


USHA on Apr. 18 approved bids for 
the 723-unit Magnolia St. project in 
New Orleans. A bid of $2,479,000 was 
submitted by R. P. Farnsworth & Co. 
of New Orleans for construction of the 
55 buildings comprising the project 
and demolition of existing structures. 
On this basis the net construction cost 
per dwelling unit will be $2,945 and 
the cost per room $748. 

USHA’s “net construction cost” in- 
cludes the structural, plumbing, heat- 
ing, and electrical cost of dwellings 
and is intended to be equivalent to the 
private residential costs compiled by 
the Bureau of Labor Statistics. 


New Earthquake Damages 
Chilean Towns 


Earthquakes of an intensity reaching 
Grade 10 last week did serious damage 
in the towns of Copiato and Caldera in 
northern Chile. At Copiato, ten build- 
ings, including parts of the mining 
bureau there, two schools, and a hos- 
pital, were destroyed and it is reported 
that nearly half the buildings in the 
city have been so badly shaken they 
may have to be demolished. Copiato was 
almost completely destroyed in the 
1922 earthquake. 
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WASHINGTON 
HIGHLIGHTS 


Special reports by Paul Wooton 


Pwa DispuRSEMENTS for the first 
quarter of 1939 totaled $114,000,000. 
This sum was advanced in response to 
requisitions to cities, counties, and 
states undertaking PWA projects and 
applied on loans and grants made by 
PWA. In addition, $140,000,000 was re- 
leased by project sponsors. 


Or THE CoMMUNITIES voting on bond 
issues to meet the local share of the 
cost of projects in the current PWA 
program, 81 per cent approved the is- 
sues.. This was revealed Apr. 24 by a 
nationwide survey undertaken by PWA. 

The projects under the 1938 pro- 
gram required 3,210 bond issue elec- 
tions, and in 2,625 of these the bond 
issues carried. A total of $630,054,000 
worth of projects was involved in the 
elections and $413,937,000 were ap- 
proved. 


THe FeperaL Power CoMMISSION 
announced Apr. 24 that studies of ten 
cases of major power failures had 
demonstrated that even local break- 
downs remote from state lines invari- 
ably interfere seriously with interstate 
commerce and federal activity. “As 
loads build up and generating station 
capacities and machine sizes increase,” 
the report says, “while the power is 
still handled at switching stations .. . 
originally built during the war or post 
war period, the equipment at these 
points becomes progressively more in- 
adequate, and breakdowns will become 
increasingly common unless there 
should be speedy modernization of 
structures and equipment at all switch- 
ing points.” 


Yale Offers Fellowships 
In Traffic Engineering 


The Bureau of Street Traffic Re- 
search of Yale University is offering 
nineteen graduate fellowships in street 
and highway traffic engineering for 
the academic year beginning next Sep- 
tember. The fellowships, which carry 
a stipend of $100 per month for eight 
months plus tuition, are made pos- 
sible through a grant from the Auto- 
motive Safety Foundation, and Alfred 
P. Sloan, Jr. 

Severn of the fellowships are re- 
stricted to employees of traffic con- 
trol divisions. of state highway depart- 
ments, while the remaining twelve are 
open to employees of organizations 
having to do with traffic control as 
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HOW THE NATIONAL ART GALLERY WILL LOOK 


TF as 20-FT. MODEL of the $15,000,000 


National Gallery of Art which is under 
construction in Washington with funds 
provided by the late Andrew W. Mel- 
lon, was recently placed on exhibition 
in Washington. 

The building will be 785 ft. long 
and will provide a total of 500,000 
sq. ft. of floor space. Exterior walls are 


well as to graduate students seeking 2 
career in traffic engineering. Appli- 
cants for all of the fellowships must 
be graduate engineers between the 
ages of 23 and 35, and preferably they 
should have had some practical ex- 
perience. 

Applications for the fellowships 
should be sent before June 1 to Max- 
well Halsey, Room 315, Strathcona 
Hall, Yale University, New Haven, 
Conn. 


Powerful Plan Body 
Proposed in Chicago 


The Chicago Planning Commission 
would be established as an official 
body with authority to carry out im- 
provements and developments under an 
ordinance now before the city council 
of Chicago. The present planning com- 
mission, organized in 1909 and com- 
posed of about 250 members, has no 
powers defined by ordinance but can 
only make recommendations. Under 
the proposed ordinance, which has 
been approved by the existing com- 
mission, the number of members would 
be limited to about 30. 

In connection with this change, 
Mayor Kelly has proposed that the 
suburban districts be represented on 
the reorganized commission. The mayor 
points out that many of the city’s pub- 
lic utilities are of importance to these 
suburban towns as well as to the city, 


to be of rose-white Tennessee marble. 
The building was designed by the late 
John Russell Pope, and the architec- 
tural work has been carried on since 
his death by Otto R. Eggers and Daniel 
P. Higgins. J. L. Stuart, Pittsburgh, is 
the engineer and Marc Eidlitz & Sons, 
New York, are the general contractors. 

The building is to be opened in 1940. 


President Reorganizes 
Works Agencies 
(Continued from page 43) 


eral Housing Administration, Export- 
Import Bank. 

Assignments to the executive office 
are designed to give the President more 
direct control over the three manage- 
ment arms of the governmental estab- 
lishment: Budget, planning, and _ per- 
sonnel. Agencies affected are: The Bu- 
reau of the Budget (from treasury), 
National Resources Committee (inde- 
pendent and now stemporary), Federal 
Employment Stabilization Office (from 
commerce). 

The National Resources Committee, 
which will absorb the Federal Employ- 
ment Stabilization Board, is renamed 
the National Resources Planning 
Board. Transfer of the civil service 
commission is prohibited by an exemp- 
tion in the reorganization bill but the 
President serves notice on Congress 
that one of his six assistants will be 
chosen to act as liaison agent on per- 
sonnel management. 

The message estimates the present 
administrative costs of the agencies af- 
fect at $235,000:000 annually, and esti- 
mates that a saving of from $15,000,000 
to $20,000,000 per year will be affected 
by the new arrangement besides achiev- 
ing greater efficiency and convenience 
to local governments and citizens in 
dealing with the federal government. 
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LABOR NOTES 


Bonowe Laporers in East St. Louis, 
Ill. went on strike Apr. 17 to enforce 
demands for a wage increase from $1 
to $1.25 an hour and renewal of a con- 
tract with the Associated Builders of 
East St. Louis. 





Burtpinc MATERIAL truck drivers in 
Chicago went back to work last week 
after a five-day strike which had held 
up a number of projects there (ENR, 
Apr. 20, 1939, p. 7). The strike was 
settled by a compromise proposal un- 
der which the men’s pay will be in- 
creased about 50 cents per day. 


A Five-Day Strike called by the 
CIO Mine, Mill and Smelter Workers 
Union at the Yuba Narrows debris 
dam near Smartsville, Calif., collapsed 
Apr. 12 when about 70 non-union work- 
men went to work. Increased wages 
and a closed shop agreement were 
sought in the strike. . 

The Arundel Corp. and the L. E. 
Dixon Co., contractors on the dam, have 
filed suit at Nevada City against the 
CIO union and three AFL unions ask- 
ing damages of $25,000 for the inter- 
ruption of work and an _ injunction 
against picketing. 
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Minimum Waces have been estab- 
lished by the Pennsylvania Turnpike 
Commission for workmen on the Pitts- 
burgh-Harrisburg toll road. The mini- 
mums range from 52% cents per hour 
for unskilled labor to $1.50 for struc- 
tural iron and steel workers. Chairman 
Jones of the commission said that “In 
no instance are the wages lower than 
prevailing wages in the region... 
and in most cases they are higher.” 


Road Bureaw Investigates 
Fatal Bridge Failure 


Two engineers have been appointed 
by the U. S. Bureau of Public Roads 
to investigate the failure Mar. 29 of 
the Clear Creek Bridge on the Vicks- 
burg-Jackson highway in Mississippi in 
which sixteen people were killed. 
Charles Senour has taken a leave of 
absence from his post on the Missis- 
sippi River Commission to participate 
in the inquiry. The other investigator 
is B. M. Duncan, formerly chief engi- 
neer of the Florida state highway de- 
partment and recently a delegate to 
the Pan American Highway Confer- 
ence in Chile. 

Through traffic over the Vicksburg- 
Jackson highway was resumed Apr. 12 
when a temporary bridge was com- 
pleted to replace the washed out span. 


BAD FUEL FOR AN INCINERATOR 


Arr AN EXPLOSION that damaged 
one of the two furnaces of the Charles- 
ton, S. C. incinerator, inspection of a 
day’s incoming garbage produced this 
alarming display, of loaded ammuni- 
tion. The large shell is a French 37 mm. 


The source of the ammunition could 
not be traced. 

J. Frank Morse, superintendent of 
the Charleston incinerator, is showing 
the ammunition to Bernard M. Thom- 
son, city engineer. 
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Fifteen Air Bases 
Are Authorized 


Congress approves three-year 
naval air’ base program costing 


$66,800,000 


Continuing measures for the ex- 
pansion of national defense, the Senate 
on April 19 passed a bill authorizing 
the expenditure of $66,800,000 for the 
construction (including land acquisi- 
tion) of fifteen naval air bases, includ- 
ing an aeronautical engine and ma- 
terials laboratory at the Naval Aircraft 
Factory in Philadelphia. Senate amend- 
ments were accepted by the House, 
completing Congressional action. 

The program will be spread over 
three years. Tentative allotments, sub- 
ject to adjustment by the Secretary of 
the Navy, are: 


Gs be 6 eecbeceen 6ee 5,800,000 
SS rrr 5,350,000 
Wake Island........ deoeeowe ne 2,000,000 
OEE ROMOIN, osc c.060 0 ceees 1,150,000 
Perens BRON. ive eecducs 1,100,000 
Wamiat AMOR. 6. ces e0.00080 8,750,000 
Se Ee as cacenaccavcee 2,900,000 
San Juan, i Mie bais «46 6 0.40 d6 de 9,300,000 
Pe (Us np ekevetogees 5,850,000 
Norfolk, ME coo kane cea eu cae 500,000 
Tongue Point, Ore............ 1,500,000 
PORSe Seereee, FT. Mics cvccccces 2,800,000 
Philadelphia, Pa.............. 1,800,000 
Jacksonville and Banana River 

wOb 6 Cabo ES a ke CUCU COS 17,000,000 
Quonset "Point, Bi Diiccvcesvrs 1,000,000 


TOTAL NOT TO EXCEED $66,800,000 
The bill is the first step in carrying 
out the recommendations of a special 
board of naval officers who found that 
additional shore facilities totalling 
$326,216,000 are needed to provide for - 
the needs of the enlarged navy con- 
templated under present plans. 


Committee Approves 


River-Harbor Bill 


A river and harbors bill authorizing 
60 projects with a total estimated cost 
to the United States of $69,660,000 has 
been favorably reported by the House 
committee on rivers and harbors. These 
projects call for no appropriation for 
the coming fiscal year and are intended 
to be appropriated for over a number 
of years. River and harbor funds are 
ordinarily made available in a lump 
sum to the War Department and 
allotted by the Chief of Engineers to 
projects previously authorized. 

Among the larger projects authorized 
in the bill are the following: 


New Jersey satan -constal water: 

Ww: 2 eSiaede dca, Gene 
Winyah Bay. eee raes 1,260,000 
Minclorippt Tpiver at the mouth 4,200,000 
as intra - coastal 


WOME Ooi sc Soeresteosecs 5,200,000 
Guadaloupe River, Texas....... 8,500,000 
—, or — between Ohio 

0 Ee, eae 10,290,000 
Calumet-Sag channel and Indi- 

ana harbor and canal........ 25,900,000 
Missouri Kiver Sioux City to 

MOONE acc wtgseetcvcsecess 6,000,000 
Oswego Harttor, New York..... 1,000,000 
Sacramento River flood control, 

Gs de eee ic cde be cbebee 1,600,000 
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OBITUARY 


Joun A. Macponap, who resigned 
last year from his post as highway 
commissioner of Connecticut, died Apr. 
18 at the age of 48. Macdonald grad- 
uated in 1914 from Valparaiso Univer- 
sity with a civil engineering degree 
and after three years’ work with vari- 
ous construction companies and the 
New York, New Haven & Hartford R.R., 
he was appointed deputy commissioner 
of the Connecticut Motor Vehicle De- 
partment. He held this post until 1923 
when he was made highway commis- 
sioner. 


Cuartes S. BOARDMAN, consulting 
engineer at Pittsburgh for the Carne- 
gie-Illinois Steel Corp. and responsible, 
early in the century, for important ad- 
vances in the design of steel sheetpil- 
ing, died in Pittsburgh Apr. 19 at the 
age of 65. Boardman joined the civil 
engineering department of the Lack- 
awanna Steel Co. in 1901 and four 
years later he joined the Buffalo firm 
of C. C. Conkling, consultants to Lack- 
awanna. The sheet piling which was 
then available had a bulb-shaped joint 
that was not tight and lacked tensile 
strength; Lackawanna made no sheet- 
piling. Boardman designed the original 
Lackawanna sheeting with what was 
known as a three-point contact in the 
interlock. Shortly afterward, during the 
raising of the battleship Maine from 
Havana Harbor, Boardman was the 
field man on construction of the cellu- 
lar sheetpile cofferdam used. 


Henry B. Atvorp, head of the de- 
partment of civil engineering at North- 
eastern University in Boston, died there 
Apr. 20 at the age of 53. Alvord grad- 
uated from Massachusetts Institute of 
Technology in 1907 and taught there 
for three years. He then spent four 
years at Bowdoin and in 1920 joined 
the Northeastern faculty. 


Tuomas H. Wuite, who retired in 
1923 from his post as chief engineer 
of the Canadian Northern Ry. lines and 
who was active in the early construc- 
tion of the Canadian Pacific and 
Canadian National railways, died re- 
cently in Vancouver at the age of 92. 


Joseru A. SARGENT, assistant project 
engineer on the Lincoln tunnel and 
supervising engineer on the tunnel for 
PWA until a heart ailment recently 
forced him to curtail his activities, died 
Apr. 20 in New York City at the age 
of 66. Sargent was a graduate of the 
University of Nebraska. He was for a 
time division engineer on the Mexican 


Central Ry. and later became an engi- 
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neer for the U. S. Reclamation Serv- 
ice. In 1906 he became assistant engi- 
neer on construction of the East River 
subway tunnels in New York City and 
then, after five years private practice, 
became chief engineer in 1913 of the 
Ebro Irrigation & Power Co. in Spain. 
He served overseas with the engineer 
corps, receiving the Croix de Guerre. 
After the war he worked on various 
South American and European irriga- 
tion, railroad and power projects. For 
the past few years he had been active 
for PWA on New York City tunnel 
projects. 


Quincy A. CAMPBELL, 47, assistant 
chief engineer of the National Paving 
Brick Association, died in Cleveland, 
April 19. Campbell was a graduate of 
Ohio State University in 1920. He 
joined the Ohio highway department 
in 1921 as assistant engineer, rising to 
‘the rank of assistant chief engineer of 
maintenance in 1928 when he resigned 
to join the Paving Brick Association. 


Irvin ALLRED, 58, county surveyor 
of Power County, Idaho, and engineer 
in charge of Power County road dis- 
trict No. 1, was killed in an automobile 
accident Apr. 11. 


Epmunp C. MILLER, assistant engi- 
neer for the state department of public 
service of Washington, died Apr. 7 in 
Olympia at the age of 47. 


Outrver H. Horner, Kansas City 
civil engineer who practiced as a mem- 


CLEVELAND BRIDGE 


W onxman are welding the steel floor 
grating for Cleveland’s $7,000,000 Main 
Ave. Bridge, scheduled to open June 
30; the floor grating is laid in panels 
arc welded together. Two 120-ft. ap- 
proach spans are of all-welded con- 
struction. 

The new bridge, 7,400 ft. long in- 
cluding approaches, contains ten main 


ber of the firm of Horner & Wyatt, 
died in Kansas City Apr. 13 at the age 
of 51. 


Water S, STan ey, 47, city sanitary 
engineer of San Antonio, Tex., died 
there Apr. 11. 


Frank E. WARREN, construction 
manager for the George A. Fuller Co. 
of New York City, died Apr. 20 at 
the age of 55. At the time of his death 
he was in charge of work on the super- 
structure of the Red Hook housing 
project in Brooklyn. Warren joined the 
Fuller Co. immediately after his grad- 
uation from the University of Illinois 
in 1905. 


Extra Time Allowed 
On Wyoming Bridge Job 


In our account of a Wyoming dis- 
trict court’s decision refusing to award 
more payment for extra work than 
had been provided for in a supplemen- 
tary agreement between the Omaha 
Steel Works and the Wyoming high- 
way department (ENR, Apr. 13, 1939, 
p. 36), it was incorrectly stated that a 
penalty had been charged against the 
contractor for the full time by which 
he exceeded the original contract. 

When the extra work agreement was 
drawn up, the contractor was allowed 
an extension of 24 days. The penalty 
was charged for the 46 days by which 
he exceeded the new limit. 


Lincoln Elect. Co. photo 
NEARS COMPLETION 


spans varying in length from 200 to 
400 ft. with a total length of 2,520 
ft. The bridge has six traffic lanes 
separated by a center curbing. It con- 
tains 15,000 tons of steel. 

Built by Cuyahoga County with the 
aid of a PWA grant, the bridge will 
form a link in the proposed 16-mile 
lakefront drive project. 
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Battery Bridge Opposed 
By Building Congress 


The proposed bridge across New 
York harbor connecting the Battery in 
Manhattan with Brooklyn is opposed 
in a resolution adopted Apr. 18 by the 
board of governors of the New York 
Building Congress. The bridge plan is 
being pushed by the Triborough Bridge 
Authority and has been authorized by 
the New York City government and 
the state legislature. 

In opposing the project, the congress 
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held that alternate proposals to link 
lower Manhattan and Brooklyn have 
not been given adequate study, that the 
bridge would create a difficult traffic 
problem as well as injure the appear- 
ance of lower Manhattan, and that it 
would be a navigation hazard. Pointing 
out that its action did not imply ap- 
proval of the plan for a tunnel at the 
same site, the congress said that it 
was studying the proposal of the Re- 
gional Plan Association that Brooklyn 
Bridge and its approaches be improved 
to .carry additional traffic. 


LL NNN, 


CONTRACTS anp CAPITAL 





Excorzxanc construction awards for 
the week total $48,297,000, a 38 per 
cent increase over the corresponding 
week last year, but 10 per cent below 
last week. This is the sixth consecutive 
week in which current awards have ex- 
ceeded their respective 1938 values. 

The week’s volume brings the 1939 
total to $1,041,837,000, a 23 per cent 
gain over the $848,059,000 reported for 
the initial 17-week period last year. 

Private awards for the current week 
are 2 per cent higher than a year ago 
and 56 per cent above the preceding 
week. Public construction tops last 
year by 64 per cent, but is 25 per cent 
lower than last week. 

In the classified construction groups, 
waterworks, sewerage, bridges, public 
buildings, earthwork and drainage, and 
unclassified construction report gains 
over the 1938 week, and commercial 
building and large-scale housing, and 
unclassified construction top their vol- 
umes of a week ago. 

New capital for construction pur- 
poses for the week totals $67,718,000, 
an increase of 24 per cent over the 


oe ene VON VOLUME 





volume for the corresponding week 
last year. The week’s financing is made 
up of $28,716,000 in state and munici- 
pal bonds, $37,700,000 in federal ap- 
propriations for WPA construction, and 
$1,302,000 in corporate security issues. 
The $20,000,000 New York bond issue 
for the state institutional building and 
grade crossing elimination programs 
is primarily responsible for the second 
highest weekly state and municipal 
total of the year. 

New construction financing for the 
year to date, $668,657,000, is 29 per 
cent above the volume for the initial 
17-week period in 1938. 


CONTRACTS 
ds of dolla 
(Thousan of ten ie ding 
Apr. 28 Apr. 20 Apr. 27 








1938 939 

Federa $1,043 528 $3,512 

State H Municipai 19, 102 1 696 29,623 

Total pwublic... $20, i $44,224 $33,135 

Total private. . 14,875 9,723 15,162 

BURRESS  Seecsed $35,020 $53,947 $48,297 
oa”. 

939 .(17 weeks). ...$1,041,837 

1938 ....(17 weeks). $848, ‘059 


Note: Minimum size projects included 
are: Waterworks and waterwa iS bao ie 
$15,000; other public works, 
dustrial buildings, $40,000 ; haar "Wolideas, 
$150,000. 


NEW PRODUCTIVE CAPITAL 


Cumulative 
1938 1939 
17 by 17 Wk. 
NON-FEDERAL ..... e368 $357,457 
ont securities 1380 68,184 
State & Mun. bonds aE 645 209,938 
ms DOMME dbecee  deveas 22,211 
R.F.C. loans ..... 63,420 
P.W.A. allotments. . Se weg is 
U.S.H.A. loans .... 53,4 
FEDERAL .......... $86,532 $311,200 


TOTAL CAPITAL ... 6518,369 $668,657 


FHA wiper eon 
Ape.23 “Ape 10 Apr. pr. 22 
raisal ... $22,995 $26,175 $25,576¢ 
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ENR INDEX NUMBERS 


Index Base 1913 1926 
Satding — Apr 2119848 106.20 
a 08 in-oes 
Mar... 1210 92. 
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MEETINGS 


Buitpinc OFFiciaALs CONFERENCE OF 
America, annual meeting, Book-Cadil- 
lac Hotel, Detroit, May 1-5. 





AMERICAN Roap BuILpers Associa- 
TION, annual business meeting, Wil- 
lard Hotel, Washington, May 24-25. 


NATIONAL CONFERENCE ON STATE 


Parks, annual meeting Itasca State 
Park, Minn., June 5-7. 


AmericAN Water Works Associa- 
TION, annual convention, Atlantic City 
Auditorium and Convention Hall, At- 
lantic City, N. J., June 11-15. 


Society FOR THE PROMOTION oF EN- 
GINEERING EDUCATION, annual meeting, 
Pennsylvania State College, State Col- 
lege, Pa., June 19-23. 


AMERICAN Society FoR TESTING Ma- 
TERIALS, annual meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J., June 
26-30. 


REGIONAL AND LOCAL 


AMERICAN WATER Works Associa- 
TION, section meetings: Indiana, Ant- 
lers Hotel, Indianapolis, Apr. 25-26; 
Florida, Alcazar Hotel, Miami, May 
4-6. 


American Society or Crvm En- 
GINEERS, section meetings: Mid-South, 
Peabody Hotel, Memphis, May 5-6; 
Arizona, Pioneer Hotel, Tucson, May 
13. 


Paciric NortHWEsT REGIONAL PLAN- 
NING COMMISSION, annual conference, 
Olympic Hotel, Seattle, Apr. 27-29. 


MARYLAND-DELAWARE WATER AND 
SEWERAGE ASSOCIATION, annual con- 
ference, Fort Cumberland Hotel, Cum- 
berland, Md., May 4-5. 


AnnuaL Surveyors CoNnrERENCE, 
Iowa State College, Ames, Ia., May 5. 


Eastern PuHoto-Exasticity CoNnFrer- 
ENCE, Cornell University, Ithaca, N. Y., 
May 13. 


Minnesota Adopts 
State Civil Service 


The Minnesota legislature last week 
adopted a state civil service law pro- 
viding for entrance examinations, 
classification of positions, uniform sal- 
ary plans, employee training, and sys- 
tematized promotion and transfer based 
on service ratings. The law requires 
appointment of a state personnel direc- 
tor through competitive examinations 
open to residents outside of the state. 
More than 5,000 employees will be 
covered. 
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COMMENT and DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Norris Dam Deflection 


Sir: In Fig. 2 of the article “Meas- 
uring Dam Behavior” (ENR, March 
30, 1939, p. 440), the scale of deflec- 
tion of Norris Dam is given in tenths 
of an inch, whereas this should be in 
hundredths of an inch. Thus, the 
maximum daily cycle amounts to 
about 0.03 in. instead of about 0.3 in. 

The title of this article conveys the 
impression that I am connected with 
the Massachusetts Institute of Tech- 
nology whereas I am on the engi- 
neering staff of the Tennessee Valley 
Authority. 

Douc tas McHenry 
Knoxville, Tenn. 


Pollution Control 


Sir: The article “Pollution Con- 
trol—_By Whom?” by Messrs. Glace 
and Browning (ENR Mar. 16, 1939, 
p. 380) is a timely one, especially 
in view of the various forms of fed- 
eral legislation for pollution control. 
Basically, I believe the authors are 
correct in their conclusions that pol- 
lution control should be administered 
by a board composed of representa- 
tives other than entirely health agen- 
cies interested in pollution control. 
In this connection I speak from per- 
sonal experiences with our own IIli- 
nois law, which in 1929 created a 
Sanitary Water Board composed of 
the directors of public works and 
buildings, conservation, agriculture, 
health and a fifth member represent- 
ing the industries. The workability 
and results obtained from our Illi- 
nois law have convinced me that this 
is the proper approach to the solu- 
tion of the pollution control prob- 
lem. 

Much criticism has been aimed at 
various state health departments for 
their apparent inability to control 
pollution, but in the majority of 
states it is necessary for the depart- 
ments to show a so-called public 
health hazard and this is often ex- 
tremely difficult. Thus, while I do 
agree with the authors’ conclusions, 
there are several statements in it 
which, as a state sanitary engineer 
and chairman of the Conference of 


State Sanitary Engineers, I could 
not pass by without comment and 
challenge. I refer particularly to the 
following: 

“. . « This policy [administration of anti- 
pollution activities by state health depart- 
ments] has resulted—generally speaking— 
either in no treatment because the state 
sanitary engineers are not convinced that 
money spent for sewage treatment will 
bring adequate returns in terms of protec- 
tion of public health; or else in the installa- 
tion of works designed to abate a visible 
nuisance with a degree of treatment in- 
sufficient properly to remove the undesirable 
condition. 

“Because of the failure to recognize this 
basic change in environmental conditions 
there have been installed scores of so- 
called sewage treatment works which 
scarcely merit the name. The time is at 
hand to revise our standards on treatment 
and to be honest with our clients, the pub- 
lic. Let us advise them that adequate treat- 
ment is something more than screening and 
settling and that the fullest and best treat- 
ment is none too much for the average 
condition.” 


To one not thoroughly familiar 
with the types of treatment plants 
that have been installed, it might 
appear as though the various state 
sanitary engineers have allowed the 
installation of “scores of so-called 
sewage treatment works which scarce- 
ly merit the name.” From my knowl- 
edge of the activities in the mid- 
western states I know that such a 
statement is not based on facts. I 
believe, therefore, that it is indeed 
unfortunate that a periodical with 
national distribution should make 
such an inference, especially in view 
of pending federal legislation which 
in several bills involves health de- 
partments as the key agency. 

Our Illinois stream pollution pol- 
icy, which I believe is similar to 
many of the other states in this area, 
has been to require a degree of treat- 
ment, in each instance based upon 
the particular outlet stream, the dilu- 
tion afforded and its uses. This seems 
to me to be the only sensible and 
practical approach. In other words, 
to carry on in a stream as much of 
the natural purification as is possi- 
ble without creating any conditions 
which would be detrimental to 
aquatic or fish life, recreation or pub- 
lic health and to agricultural pursuits 
or for any of the practical uses of 
the stream. 
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Some of these comments are per- 
haps based on personal experiences 
and opinions, and while I do not 
personally know the authors of this 
article it is apparent to me that 
they are not familiar with the pollu- 
tion control picture as a whole and 
while their comments, as quoted 
above, may possibly apply to certain 
sections, I know that these comments 
do not apply to this section of the 
country. This prompted my com- 
ments on this article because I know 
of the wide circulation in all parts 
of this country that Engineering 
News-Record enjoys. I believe the 
only conclusion that could be reached 
of the broad statements made in a 
periodical of national circulation is 
that these statements were intended 
to convey the idea that state herlth 
departments throughout the country 
were allowing numerous “so-called 
treatment works” to be _ installed, 
which treatment works were allowing 
under-treatment or inadequate treat- 
ment with the result of objectionable 
stream conditions. I do want to re- 
peat that I believe personally that 
it is unfortunate that such an im- 
pression was thus conveyed in a peri- 
odical of this calibre. 

C. W. Kiassen 


Technical Secretary Sanitary Water Board 
Springfield, Ill. 


The statements by Messrs. Glace and 
Browning which Mr. Klassen refers 
to are their opinions. They were pub- 
lished in the interests of full and 
frank discussion of a subject of na- 
tional importance, a question on 
which all informed parties should be 
permitted to express their views, 
whether or not they are in line with 
those held by this journal.—EpirTor. 


Bridge Accidents 


Sir: Referring to your editorial 
comment on the Clear Creek accident 
under the heading “Safety Guide 
Lines” (ENR, p. 482, April 13): 

As a means of guarding against 
such accidents in the future an idea 
occurred to me, an idea that per- 
haps has also come to the minds of 
others, but has not been brought 
forward. 

Provide a three-wire circuit across 
the bridge with a plug and socket 
connection between each span; one 
wire grounded with a magnet at either 
end in series in a closed circuit. When 
one span is moved out of line for 
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any reason and the road become 
dangerous, the electric lines are 
cleanly broken. The magnets then 
close a circuit which activates the 
other line from either end and oper- 
ates a suitable danger alarm and 
light, set in parallel, on each span. 
If this idea has already been 
brought out, don’t file this, but use 
it to heat the building. 
Joun F. MILter 
Consulting Engineer, New York 


Why Unit Price Bids? 


Sir: In Engineering News-Record, 
March 16, 1939, appears an article 
by an anonymous engineer-contractor 
entitled “Why Unit Price Bids?” It 
is to be hoped that this article will 
be read by every reputable contrac- 
tor and by every professional engi- 
neer. It provokes searching thoughts 
in the minds of honest engineers. 

As a group, engineers have, in the 
past, been considered as professional 
to an extent and as honest to a much 
greater extent. During the last few 
years the leaders in the profession 
have been striving diligently to build 
up a more professional attitude on 
the part of engineers of all kinds. To 
this end the extension of licensing 
or registration systems has been 
urged; the requirements for licensing 
are being made more stringent each 
year; a period of interneship of at 
least four years is being required 
before recognition as a professional 
engineer. These steps are highly de- 
sirable and essential for the more 
complete protection of clients from 
incompetence on the part of pro- 
fessional practitioners. 

The article referred to presents a 
much more serious problem for our 
consideration. The author sets out 
“negative benefits” and “positive 
evils” of unit price bidding, but the 
classification in each group appears 
to rest largely on the premise that the 
engineer is dishonest as well as in- 
competent. One must infer that this 
contractor’s experience with design- 
ing engineers has been sad. Is this 
experience typical? Must a client, 
in order to protect his interests, re- 
quire a bond of a professional engi- 
neer? Honest engineers—and with 
few exceptions engineers are honest 
—resent such an inference. It should 
not be, and is not, necessary to dis- 
card a fair and equitable method of 
bidding because in rare cases such 
a method may be abused. 
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The complaint that unit price bid- 
ding does not afford a fair method 
of computing the value of changes 
in the work appears to be based on 
the practice of “lumping” units of 
this character. Correct classification 
of units and true unit bidding re- 
sults in positive, not negative, bene- 
fits. 

The references to mistakes in com- 
putation and to deliberate unbalant- 
ing of bids shed no glory on con- 
tractors and are not pertinent to a 
comparison of methods as to bidding. 
No form of bidding will protect cli- 
ent or contractor from an unscrupu- 
lous engineer, and seldom does an 
unbalanced bid deceive the competent 
engineer. A properly prepared speci- 
fication and a carefully drawn con- 
tract, let on the basis of unit price 
bids, insure equitable dealing and 
involve the smallest possible element 
of chance. 

The practice of lump sum: bidding, 
with stated unit prices for additions 
or deductions, is subject to abuses 
as great, if not greater, than those 
cited as objections to the unit price 
system. Seldom is extra work done 
at unit prices commensurate with 
those used by the contractor in com- 
puting the lump sum price involved 
in the main contract, even though 
there is little or no difference in 
character or cost to the contractor 
between the main work and the extra 
work. The evils of force account 
and extras are too well known to 
engineers who have supervised large 
construction jobs. Stronger, more 
logical and less insulting argument 
must be advanced before such engi- 
neers will be inclined to agree with 
this anonymous author. 

P. L. Hotianp 
Chief Engineer, Maryland Public 
Service Commission, Baltimore, Md. 


Open Grid Bridge Floors 


Sir: In your editorial of March 

30, 1939, on “Open Grid Bridge 
Decks” you say that: 
“... the first major installation of an 
open mesh floor was made only about six 
years ago on the bascule span of the Uni- 
versity Bridge in Seattle.” 

This statement is misleading be- 
cause it assumes and implies that 
there were other smaller installations 
of this type of bridge flooring pre- 
ceding the one on the University 
Bridge. This is not so. 

We developed this flooring some 
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time before but J. A. Dunford, Se- 
attle’s bridge engineer was the first, 
in 1932, to specify its use on a 
bridge, and this was on the Uni- 
versity Bridge. We had made no 
previous installations. 

We would appreciate your pub- 
lication of the fact that on the Uni- 
versity Bridge in Seattle was made 
the first installation—not the first 
major installation of an open grid 
bridge deck. 

Wa ter E. IRvinc 


President, Irving Iron Works Co. 
Long Island City, N. Y. 


Hydraulic-Feed 
Soil Sampler 


Sir: Reference is made to the 
article entitled “Hydraulic-Feed Soil 
Sampler” appearing on page 48 of 
Engineering News-Record, March 30, 
1939, 

The second sentence in the article 
referred to above constitutes an un- 
fortunate mis-statement. The drill 
rig in question was developed, not 
by the U. S. Waterways Experiment 
Station, but rather by independent 
manufacturers catering to the needs 
of the oil industry. The U. S. Water- 
ways Experiment Station simply 
found that the rig, as so developed, 
serves very satisfactorily certain of 
the needs of the station’s soil mechan- 
ics laboratory. 

Pau, W. THompson 


Ist Lieut., Corps of Engineers 
Director, U. S. Waterways Experiment 
Station, Vicksburg, Miss., April 11, 1939 


Army Road Builders 


Sir: Have just read with a great 
deal of interest the item on p. 77 of 
your March 2 issue of the award of 
an American Legion banner by your 
magazine to the 23rd Engineers 
Legion Post 820 at Chicago. 

The writer had the honor of serv- 
ing as a captain in this famous regi- 
ment under Col. E. N. Johnston from 
date of organization in October 1917 
to July 1918, going to France with 
the first battalion, Major H. H. Stick- 
ney commanding, in January 1918. 
We were at once sent to the St. Mihiel 
sector to build roads with lst and 
26th divisions. We had some great 
experiences and truly the pick and 
shovel soon became our tools of 
trade. 

CHarLes CrotrTy 


Asst. Director of the Port of Houston 
Houston, Tex. 
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HE COST of construction depends upon the 

constructor’s conception of how the various 
operations should be conducted and his estimate of 
the cost of the individual items making up the whole. 
While materials prices can be determined and labor 
rates figured in advance, the assembly of those 
materials into the finished construction product by 
labor whose production and efficiency are unknown 
factors makes construction costs an intangible and 
variable item. The constructor’s conception of pro- 
cedure determines the cost to the owner. His organ- 
ization and construction ability—plus the breaks— 
determine his own costs. Though no two construc- 
tion projects are identical and the general level of 
construction costs is the average of the cost of 
numerous projects of similar nature, this issue is 
largely devoted to the subject of costs to aid the 
reader in determining the present cost level. Tan- 
gible cost items are given in materials prices and 
labor rates; various conceptions of project costs 
are presented through a review of unit bid prices. 
Yet after all, this material can be taken only as a 
reference; there is no substitute for experience in 
estimating the cost of construction. 


Dam Foundation 


Locicat pam sITES usually occur where 
foundation conditions are poorest. This statement, 
if questionable on the score of absolute accuracy, 
is becoming less questionable with the years. 
The majority of good dam sites have been util- 
ized, the trend of the times is toward multiple- 
purpose dams whose location is fixed by other 
considerations than a power drop, and flood control 
and navigation often require dams where much 
geologic and weathering action has taken place. 
Papers on dam design and construction at last 
week’s A.S.C.E. meeting in Chattanooga empha- 
sized the foundation problem. Most of the TVA 
dams, as well as many dams elsewhere, are founded 
on seamed or cavernous rock, and foundation prep- 
aration by grouting and filling has been a major 
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task. This situation makes the engineering geologist 
increasingly important and places the art of grout- 
ing at the top of the list of subjects requiring 
research and careful recording of experience. 


Grouting Lessons 


Gnrovtinc reached a virtual peak of concentra- 
tion of injection points in the operation of solidi- 
fying the cavernous limestone foundations for 
Chickamauga Dam. With only 914 in. of rock 
between grout holes in this operation, a good claim 
for a record seems established. But the work as 
described on a following page carries more import- 
ant lessons, and among them the emphatic warning 
against economy in exploratory drilling. At Chicka- 
mauga lady luck showed her hand to perfection in 
the location of the widely spaced drill holes so as to 
miss every cavernous area in the foundation rock. 
Chance is a formidable enemy in exploratory drill- 
ing. More novel information from the Chickamauga 
operations is, however, that bentonite mixed with 
cement-sand grout performs a most helpful task by 
increasing the penetration of the mixture and reduc- 
ing the wear on the grout pumps. 


Better Highways 


Mainrenance of highways is not as spectacular 
a task as construction but it is a larger and more 
important one in the long run. The employment 
created is greater and more permanent; more equip- 
ment and materials are purchased than for new road 
construction. But it is by their contact with the 
public, and what this means to both constructors 
and maintenance men, that the maintenance divi- 
sions of our state highway departments make their 
major contribution to the future of highway work. 
The men in charge of road upkeep build public 
good-will, and it is public good-will that backs road 
improvement and checks legislative inroads on high- 
way funds. Hence the importance of the series of 
articles on highway maintenance operations begin- 
ning in this issue. They are not manuals of main- 
tenance practices, but they can stimulate the main- 
tenance men themselves to a higher appreciation of 
their position as contact men with the thirty million 
highway users. 


A New Record 


W iru nearxy $100,000,000 income from road 
users’ taxes in sight for 1939, a budget pruning 
committee of the New York legislature proposes to 
spend $17,691,000 in state highway construction 
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and maintenance. This establishes a peak in diver- 
sion that makes the takings of Governor Lehman 
look small—although his record for the last half 
decade is close to a quarter of a billion dollars. 
That even the governor’s budget allowance of $27,- 
000,000 would be woefully inadequate is clear to 
everyone who knows New York road conditions 
outside a few parkway systems. The further curtail- 
ment to $17,691,000 means that construction expen- 
ditures are cut to $6,933,000, which (after match- 
ing the year’s federal-aid allotment of $5,573,000) 
leaves less than a million and a half for all other 
construction. Not long ago the state highway com- 
missioner said that $300,000,000 would be re- 
quired for reasonable modernization; three years’ 
honest use of the improvement tax collected from 
road users could accomplish the modernization. 











The Fort Peck Finding 


FTER FIVE MONTHS’ STUDY backed by 
elaborate ground explorations and analyses 
the Fort Peck investigating board has brought in a 
reassuring verdict. The great slide which wrecked 
the dam last September, while revealing serious 
weaknesses, does not necessitate abandonment of 
the structure but can be repaired by rebuilding with 
flattened slopes. 

The verdict is reassuring because the dimensions 
and circumstances of the slide rank it among the 
memorable engineering accidents of recent decades. 
It would be tragic if the failure had been found 
chargeable to some basic lack in knowledge or skill. 
The huge earth embankment, largest ever under- 
taken, had been built with all the aid of modern 
soil-study procedure. The verdict vindicates this 
course by approving of the embankment as such; 
failure was due, says the board, to weakness of the 
foundation strata, a weakness which the soil studies 
apparently had failed to discover. 

That the structure of the dam above its founda- 
tion, core as well as enclosing shell, showed great 
firmness in the saturated parts adjacent to the 
destroyed section proves that the hydraulic filling 
process produced a strong dam. For this reason it is 
hard to reconcile the utter destruction of a 2,000-ft. 
length of the dam with the stability of the adjacent 
embankment otherwise than on the score of founda- 
tion weakness. Both majority and minority reports, 
though they differ in analysis of detail actions, con- 
clude that such weakness did exist. The reconstruc- 
tion measures therefore are so planned as to elimi- 
nate the effect of this weakness. 
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Unfortunately the board’s report says nothing 
more about causes than two sentences, without 
detail or indication of reasons. A multitude of 
questions is left unanswered. Not even the results 
of the exploration borings are cited. Little light is 
thrown on the failure. Because of its great import- 
ance and the vital need for thorough clarification, 
it is to be hoped that the case will not rest thus 
unsatisfactorily. To the engineering profession 
the slide is one of the experiences and lessons 
by which practice should be more surely guided. 
Engineers will need to have all conditions and 
actions involved made thoroughly clear in order 
that the full teachings of the accident will be avail- 
able for future use. 


Simplified Valuation 


N ITS DECISION in the Pennsylvania Public 
Utility Commission case (ENR April 20, p. 
525) the U. S. Supreme Court has clarified some 
of its earlier decisions with respect to public utility 
rates, and gives clear indication that it seeks to sim- 
plify valuation work without completely discarding 
the system built up during forty years around the 
famous Smyth vs. Ames case. 

That case has long been held to require that in 
placing a value on utility property for rate-making 
purposes the value must be based not only on what 
the property cost originally but on what it would 
cost to reproduce. But a careful reading of Supreme 
Court decisions of recent years will show that the 
court has been slowly departing from this original 
concept. Now, in the Pennsylvania utility commis- 
sion decision, it states more clearly than heretofore 
that so long as a regulatory commission considers 
these elements of value it need give no weight to 
them in its final decision. Thus these two elements 
are relegated to an unimportant position. 

If original cost and reproduction cost no longer 
have controlling weight in valuation work, the way 
is cleared for a simple determination of what the 
property of a utility is worth at the time it is being 
valued. This appears possible through basing value 
on the cost of a modern plant of equivalent capac- 
ity rather than on a detailed appraisal of the 
existing plant. Such a method would preserve the 
increments of value that should accrue to the 
owners of serviceable plants yet it would work 
toward the faster replacement of outmoded plant 
and equipment. 

Simplification of rate making is badly needed. 
The Supreme Court has advanced such simplifica- 
tion by its latest rate decision. 
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POWER CANALS FOR THE TRI-COUNTY PROJECT CUT THROUGH DEEP RIDGES OF LOESS MATERIAL. 


Water Power in Nebraska 


V. T. Boucuton 


Managing Editor, Engineering News-Record 


Contents in Brief — For the past five years Nebraska has been engaged 
in building a group of combined power and irrigation projects that has 
been widely characterized as “a little TVA” having no economic justifi- 
cation. The general character of those projects is given in the following 
article, the acute water question is discussed, and the present indications 
as to power markets are outlined as the result of a first-hand ‘study of the 
two projects now in operation and the project now under construction. 
A subsequent article will take up the engineering and construction 


problems of the three projects. 


gn years AGO Nebrasia began 
the public development of the 
state’s water power resources with 


money from the Public Works 
Administration in the form of loans 
and grants. To date the federal gov- 
ernment has made commitments to- 
taling about $60,000,000 to three 
public power and irrigation districts 
having water power development as 
a major part of their programs. 
These are the Platte Valley Public 
Power and Irrigation District, the 
Central Nebraska Public Power and 
Irrigation District and the Loup 
River Public Power District. Local 
people have contributed about $200,- 
000 for promotional work in these 
districts. 

Widely characterized as Nebras- 


ka’s “litthe TVA,” these public 
power and irrigation projects have 
been the subject of much adverse 
comment by those who are opposed 
to their construction. Total costs 
have been declared to be so high as 
to put the unit cost of power and 
irrigation water beyond reason; 
question has been raised as_ to 
whether any considerable amount of 
firm power can be produced because 
of the uncertainty of the water sup- 
ply; power markets have been de- 
clared to be lacking, and the oper- 
ating difficulties of the two completed 
projects have been held up as evi- 
dence of the impracticability of the 
undertakings. As a consequence, un- 
biased information concerning the 
undertaking is hard to obtain. 


Opposition to the projects is both 
local and national. Locally, the 
opposition is due chiefly to factors 
peculiar to the region in which the 
projects are being built. In the first 
place, water in Nebraska is a valu- 
able commodity which is jealously 
guarded by those who need it to irri- 
gate their lands. People on existing 
irrigation projects who have seen 
the Platte River go dry and their 
crops burn up are violently opposed 
to further drafts for any new com- 
bined power and irrigation project. 
Quite naturally, the privately owned 
power companies are opposed to the 
projects, but it is rather surprising 
to find the power companies support- 
ed by town officials in communities 
having municipally owned power 
plants. The reason for this is found 
in the fact that the relatively high 
rates charged by these plants bring 
in a tidy income which carries a 
large part of the municipal expenses. 
and the town officials see in the pub- 
lic power districts a move to confine 
surpluses to a general reduction in 
domestic rates. 

But for engineers the Nebraska 
undertakings hold out much wider 
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interest than those that lie in the 
controversial subject of public ver- 
sus private power development. 
First, there are completed or under 
construction three hydro-electric 
power undertakings that are unique 
both as to design and as to cost of 
construction; and second, there are 
questions of water conservation and 
use which are important for all con- 
cerned with development of the 
water resources of the arid regions 
of the West. To date, three diversion 
dams and two reservoirs have been 
built, 88 miles of power canals have 
been dug, and three power plants of 
moderate size have been put into 
operation. Now under construction 
is the nation’s second largest earthfill 
dam, a fourth diversion dam, 67 
miles of power supply canals, three 
more power plants, 102 miles of 
main irrigation canals and 540 miles 
of small laterals. 


Power aids irrigation 


Nebraska’s climate ranges from 
subhumid along the eastern edge to 
semi-arid in the West, with a wide 
central area where there is insuffi- 
cient rainfall for crop production. 
Dry farming has been practiced ex- 
tensively in this area, a large section 
of it having been put. under cultiva- 
tion in the war days when wheat 
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prices were high, but there is evi- 
dence everywhere that the record 
has been one of frequent crop fail- 
ure especially in the recent dry years. 
Irrigation of land in the wide flat 
valley of the Platte River was begun 
in a small way as far back as 1866 
and has gradually expanded to in- 
clude about 200,000 acres now under 
irrigation canals. But the flow of 
the Platte River is so uncertain in 
the central part of the state that 
these bottom lands have not always 
been able to obtain from direct flow 
as much water as they needed, and 
stored water has not been available. 
Lands at higher elevations never 
have been reached, and yet they need 
little water in normal years to make 
them suitable for a wide variety of 
crops. Rainfall in Phelps, Kearney, 
and Adams counties, where the lands 
now being irrigated lie, averages 24 
in. per year, while 36 in. is needed 
to carry crops to maturity. Hence 
the irrigation system is designed to 
supply 12 in. per acre, or about 200,- 
000 acre-ft. for the work now in 
hand, which combines storage with 
use of any available direct flow. 
Schemes for providing irrigation 
water for the fertile lands lying south 
of the Platte River in the central 
part of the state have been actively 
promoted for many years, but as the 
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low flow of the North Platte River— 
the principal source of water for the 
south-central area—is over-appro- 
priated, these schemes were largely 
based on storage and use of flood 
waters which come down both the 
North and South Platte in large 
quantities every Spring. Storage, 
however, was difficult to obtain. Be- 
cause the river bottoms are wide and 
the underlying material porous, the 
construction of on-river reservoirs 
long appeared too costly. On the 
other hand, the off-river storage sites 
were neither large nor numerous, 
and the amount that can be diverted 
into them during the short flood sea- 
son is limited by the amount that 
can be carried through long supply 
canals. Some of these studies of 
off-river sites indicated that power 
could be developed in bringing water 
down into the valley from storage 
reservoirs in the hills, but in all 
cases costs appeared prohibitive. 
This was the situation when, in 
1933, the National Recovery Act was 
passed, and it soon became evident 
that liberal federal aid would be 
available to foster construction of 
projects that could not be financed 
if required to repay their full cost 
out of earnings. The same year the 
Nebraska legislature passed an act 
providing for the establishment of 


New irrigation projects 
— Power canals 
aw Power stations 


Ve 
+73 


\ & 


\ 


COLUMBUS 
PROJECT 


velo” a 
D Re a , 
Louk 7, 0%, 


ADAMS CO. 





Two of Nebraska’s public power undertakings are in operation, the Sutherland and Columbus projects, and the Tri-County 
project is under construction. Irrigation of 220,000 acres is included in the latter. Two small projects on branches of the Loup 
River each irrigate 30,000 acres. They develop no power. 
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The Columbus plant of the Loup River Power District was the first to go into com- 


mercial production. 


public power and irrigation districts 
and authorizing the district to bor- 
row money from the Public Works 
Administration on loans secured by 
the potential earnings of the district. 


Power districts formed 


Among the first power districts to 
be organized was the Platte Valley 
Power and Irrigation District to 
build what is commonly known as 
the Sutherland project. It was fol- 
lowed by the formation of the Loup 
River Public Power District for con- 
struction of the Columbus project, a 
power project without irrigation fea- 
tures on the Loup River, and subse- 
quently by the formation of the Cen- 
tral Nebraska Public Power and 
Irrigation District, to build what is 
commonly known as the Tri-County 
project, a project that then was ex- 
pected would be able to supply irri- 
gation water to about 500,000 acres 
and would develop a large amount of 
power. Also organized were two 
smaller irrigation projects on the 
North and Middle Loup rivers. Nei- 
ther of these latter included the de- 
velopment of power as part of its 
undertaking but both were author- 
ized to buy or generate and distribute 
power. 

The basic scheme around which 
the three major projects were de- 
signed is the same. The valleys of 
all the rivers in central Nebraska are 
wide and flat and are flanked with 


low hills of loess or fine sandy ma- 


terial. The valley slopes are gentle 
and the only way in which heads for 
power development can be obtained 
is through the. use of long canals 
leading water out of the bottomlands 
into the hills and then carrying it 
downstream many miles to some 
point where the river swings close 
enough to the hills to permit the 
water to be returned to the river 
channel through a power plant. This 
results in long canals through loess 
and sandy material—too many miles 
to make lining feasible—and calls 
for many structures to take care of 
cross drainage. Storage reservoirs 
must be formed in shallow basins by 
the use of long and fairly high earth 
dikes. The general drop of the rivers 
is about 7 ft. per mile; that of the 
canals, two to three inches. 

Construction of the Sutherland 
project was begun in August, 1934, 
and ‘it was put into service in De- 
cember, 1935, but trouble with ice 
developed almost immediately and 
the project did not begin to produce 
power commercially until February 
of this year. Details of its design 
and of its troubles with canals and 
structures will be given in a subse- 
quent article. Its power plant de- 
velops an average head of 204 ft. 
and contains two units of 18,000-hp. 
capacity having an output of 13,000 
kw. at 90 per cent power factor and 
using 900 sec.-ft. of water. 

The water used by the Sutherland 
project belongs to irrigators below 
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the tailrace of its power plant. Flood 
waters stored in Sutherland reservoir 
are to be sold to those irrigators to 
help pay for the project. 

Construction of the Columbus pro- 
ject was begun early in 1935. The 
Loup River on which it is built has 
a much more uniform flow than the 
Platte, hence water supply was not 
a major question, but a most difficult 
problem was presented by the fact 
that the river carries a large quantity 
of silt. The silt problem will be 
taken up in the subsequent article. 

The Columbus project has two 
power stations designed to use a uni- 
form draft up to 3,000 sec.-ft. sup- 
plemented by pondage for peak 
loads. The Monroe station contains 
three 3,200-hp. units developing a 
head of 32 ft., and the Columbus 
station has three 18,000-hp. units de- 
veloping a normal head of 112 ft. 
The system has been in operation 
since September, 1938. 

Work on the Tri-County project 
of the Central Nebraska Power and 
Irrigation District was begun in the 
spring of 1936 but active construc- 
tion was held up for many months 
by legal questions. The project dif- 
fers from the other two in that it in- 
cludes construction of a reservoir of 
2,000,000-acre-ft. capacity near Key- 
stone above the intake of the Suther- 
land project for the storage of flood 
waters of the North Platte. The dis- 
trict has rights only to flood waters. 
Water released at the dam is to be 
picked up below the tailrace of the 
Sutherland power plant and run 
through the three power stations of 
the district before it is delivered to 
irrigators down in Phelps, Kearney 
and Adam counties. ; 

Work on the Tri-County project 
is now well along; it is scheduled for 
completion in 1940. Its three power 
stations are designed for a flow of 
1,800 sec.-ft. supplemented by pond- 
age and some off-river storage. They 
will have an installed capacity of 
54,000 kw. 


Water supply 


Water supply was a major prob- 
lem of the Sutherland project and 
still is for the Tri-County project. 
Now that the Tri-County district is 
building its big storage reservoir just 
above the intake of the Sutherland 
project a water supply is assured for 
the irrigators whose water the dis- 
trict uses for power development be- 
cause they have first claim to enough 
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water to meet their authorized appro- 
priations. And while there is no 
question but that the storage of 2,- 
000,000 acre-ft. behind Kingsley 
Dam (formerly called Keystone) 
would meet both the needs of these 
and other power appropriations and 
would still leave ample to irrigate 
the lands under the canals of the 
Tri-County project there is question 
as to whether there are enough flood 
waters in the North Platte River to 
fill such a reservoir and keep it re- 
plenished annually. Studies of rec- 
ords for the past 20 years indicate 
that such a reservoir would have 
been filled to overflowing in all but 
four years. Current studies show 
that from Oct. 1 of last year to March 
1 of this year, 584,700 acre-ft. passed 
the gaging station at Overton, Neb. 
Of this amount, 150,000 acre-ft. 
would have been released to meet 
the needs of the water power plant 
at Kearney leaving 434,000 acre-ft. 
that could have been stored in five 
months, with the period of melting 
snow yet to come. 

A major cause for uncertainty 
arises from the fact that the U. S. 
Reclamation Bureau is now begin- 
ning to store water behind Seminoe 
Dam for the irrigation of 66,000 
acres in the Kendricks project near 
Casper, Wyo. The Seminoe reser- 
voir has a capacity of 1,070,000 acre- 
ft. What effect this storage will have 
on the flow of the North Platte is 
unknown, as the flow in central 
Nebraska will depend in some part 
upon the return flow from the irri- 
gated land in the Kendricks project. 
Officials of the Tri-County projects 
hold that their rights to the waters 
of the North Platte are superior to 
those of the Kendricks project. 

On the other hand, a favorable 
factor in the water-supply situation 
will be the start of the diversion of 
water from the headwaters of the 
Colorado into the headwaters of the 
South Platte River as planned for 
the Colorado-Big Thomson project 
now under construction in Colorado. 
This diversion should add to the low 
flow of the South Platte River, aid- 
ing the irrigators below the conflu- 
ence of the South and North Platte 
and so making possible the storage 
of more water in the Kingsley reser- 
voir. 

Another factor favorable to the 
success of the present undertaking is 
a finding by the Nebraska Supreme 
Court to the effect that the Central 
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Nebraska District may not take water 
out of the Platte River Valley for 
the irrigation of lands lying over in 
the Republican River watershed, as 
was proposed when the district was 
organized. This reduces the land 
under the Tri-County irrigation can- 
als from 500,000 acres to 220,000 
and materially reduces the amount 
of water that will have to be drawn 
from the Keystone reservoir. Thus 
the carryover will help to offset any 
shortage in dry years. 


Sutherland power 


The Sutherland project began com- 
mercial sale of power in February 
of this year and since March 1 the 
average daily output has been 115,- 
000 kw.-hr., the peak being about 70 
per cent of the capacity of one of 
the two generators in the power sta- 
tion. Power goes to local private 
power companies, to municipalities 
and to other public power districts. 
This load is about 40 per cent ot 
the designed capacity. Within a few 
weeks the contractors at Kingsley 
Dam will begin hydraulic fill opera- 
tion, which, when the dredges are up 
to capacity, will require about 240,- 
000 kw.-hr. per day. That work will 
continue until September, 1940, and 
by 1941 the district officials believe 


‘that they will have built up a sufh- 


cient market to take over that power. 

The total amount advanced by the 
PWA in the form of loans and grants 
is $11,226,000, of which a consider- 
able sum is still available for work- 
ing capital during the load-building 
period. About $700,000 annually is 
required to pay interest, amortize 
the loan and operate the plant. Of 
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this, $100,000 will come from water 
users as soon as water can be stored 
in Sutherland reservoir. The power 
output of the system should be about 
100,000,000 kw.-hr. annually. De- 
ducting line losses, this power can 
be sold for about seven-and-a-half 
mills per kw.-hr. and yet produce 
enough income to provide the re- 
maining $600,000. 


Loup River power 


Last year the two power stations 
of the Columbus project produced 
46,000,000 kw.-hr. as against 188,- 
000,000 kw.-hr. estimated as _ the 
average annual output of the pro- 
ject. It is expected that the output 
will be up to about 90,000,000 kw.- 
hr. by the end of this year. 

The district has $9,000,000 in 
bonds outstanding. Interest, amor- 
tization and operating cost amount 
to about $870,000 per year, which 
means that the average income from 
the power should be four and one- 
half or five mills. The district has 
had an offer of five mills from pri- 
vate power companies for all the 
power it can produce, but its officers 
believe that one of their functions 
is to build up the local use of power, 
especially in the rural areas. Con- 
sequently, the district is doing all it 
can to help the local districts of the 
Rural Electrification Administration, 
of which there are now twenty-eight 
in the state. At the present time 2,- 
500,000 kw.-hr. of the Columbus out- 
put is going to the REA districts 
throughout the state, power being 
sold to the various districts at l¢ 
per kw.-hr. average. The Loup dis- 
trict has 378 miles of rural line built 





Diversion weir across the Platte River below North Platte for the Tri-County power 


and irrigation project. 
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Water for the Sutherland project is diverted at this weir. Gates in the foreground are 
used to sluice silt from in front of the canal intake. 


and contracts let for 170 miles more. 
Lines are built where an average of 
2.2 customers per mile can be ob- 
tained. Of the 830 customers al- 
ready signed up 305 are connected 
to the system. Average sales were 
66.3 kw.-hr. to purely rural custom- 
ers in January. 


Tri-County power 


A study of the flow of the Platte 
River between 1895 and 1909 shows 
that there was sufficient water, sup- 
plemented by storage in the Kingsley 
reservoir, to have operated the three 
power plants of the district at 100 
per cent capacity factor for the 
whole period. From 1910 to 1916 
an average of about 90 per cent 
could have been maintained; from 
1917 to 1931, 100 per cent capacity 
factor would have been possible, and 
from 1931 to the end of 1937 a re- 
duction to about 50 per cent capac- 
ity factor would have been neces- 
sary due to the long drought. The 
average annual generation of the 
district over the 43}-year period 
studied would have been 353,368,- 
000 kw.-hr. These figures are based 
on assumed evaporation losses from 
the reservoir 25 per cent higher than 
available data would indicate will 
occur, and on the assumption that 
the reservoirs and canals are full at 
all times. Losses from the canals 
which were being seasoned last year 
were somewhat less than one-tenth 
of one per cent per mile, which is 
lower than the loss figure used in 
this study. 

Under normal conditions there is 
a considerable increase in the flow 
of the river between the site of 
Kingsley Dam and the diversion dam 
just below North Platte. This pick- 
up amounts to 1,500 sec.-ft. during 
the non-irrigation months, and to 


2,500 sec.-ft. during the irrigation 
months, but these figures were re- 
duced by 50 per cent in making the 
flow studies. Due to the conforma- 


tion of the river valley, seepage 
losses from the Kingsley reservoir 
reappear down- 


are expected to 
stream. 


With the bonded indebtedness of | 


the district being $19,793,000, 40 
per cent of which is charged to irri- 
gation and 60 per cent to power, 
and with annual power operating 
costs estimated..at $196,000, the dis- 
trict expects to be able to sell its 
power at seven mills per kw.-hr. 


Power interchange 


Negotiations are now nearing com- 
pletion for an interchange of power 
between the Platte Valley project, 
the Loup project and the Tri-County 
project, by which it is hoped to be 
able to make the most advantageous 
use of the water resources of the 
three districts. Upon completion of 
Kingsley Dam it will be possible to 
about double the firm power of the 
Sutherland system by diverting water 
for the Tri-County project through 
its canals and power station. But 
without this added water, the Suther- 
land project is expected to be up 
to its designed capacity by 1942. 
Officers of the Loup River Public 
Power District estimate that upon 
completion of the pending agree- 
ment for the interchange of power 
with the other two power districts 
they will be able to build up their 
load to a paying basis by 1943. 

If a projected plan for setting up 
a state-wide public power system 
through the purchase of existing 
privately owned power companies by 
the public power districts is con- 
summated, the Loup district should 
be on a paying basis by 1942. Late 
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last year it looked as though the 
state-wide scheme would soon be an 
accomplished fact, but uncertainty as 
to what the state legislature will do 
has postponed further action until it 
adjourns. 


Economic justification 


From the economic angle, it would 
probably be easy to show that. for 
the total investment—including both 
PWA grants and loans—these proj- 
ects never can pay on a purely book- 
keeping basis. But it must be recog- 
nized that they were undertaken as 
part of the nation’s great program of 
creating employment through the 
construction of useful projects, and 
that as such they have created a 
large amount of continuous employ- 
ment for a great many people. And 
having been carried out by normal 
methods as undertakings of the pub- 
lic power districts, the work being 
let out by contract under the super- 
vision of regular engineering forces, 
rather than as relief operations, the 
employment created has been alto- 
gether normal in character. And one 
cannot traverse the area in which 
this work has been carried out with- 
out seeing on every hand the evi- 
dence of intangible benefits which 
cannot be easily evaluated on a dol- 
lars and cents basis. 

Charging off the PWA grants 
against the intangibles, there is sub- 
stantial evidence that income from 
the power developments and from 
the sale of irrigation water will re- 
pay the loans from the federal gov- 
ernment. And it should be noted 
that the government subsidies do not 
bring the power costs down to the 
point where the public power dis- 
tricts can take business away from 
the private companies by undercut- 
ting their rates; the success of the 
public power development schemes 
appears to rest on the ability of the 
districts to build new business. 

Looking upon these Nebraska 
projects as pioneering attempts to 
promote and coordinate the develop- 
ment of natural resources. as public 
undertakings, little can be found to 
criticize and much will be found to 
commend. Though fostered by fed- 
eral aid, their major virtue lies in 
the fact that they are essentially local 
in character; unmistakable evidence 
of the willingness on the part of 
local people to risk something in the 
development of the region in which 
they live. 
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Corewall Grouting At Chickamauga Dam 

d Contents in Brief—Grouting plan for south earth wing-dam of Chicka- grouting with asphalt, pitch, and 

. mauga Dam; notes on experience with several types of grouting agents sand-cement-bentonite-sawdust mixes 

h and details of heavy grout pump built on the work, condensed from a_ was tried. None of these materials 

r report by James B. Hayes, construction engineer. was successful, although large quan- 

c tities were used and there was a very 

: AD ROCK at the site of Chicka- completed in the usual manner. After small leakage of materials into the 

. mauga Dam of the Tennessee all grouting had been done, a con- trench. The water was finally taken 

f Valley Authority (ENR, Oct. 21, crete cut-off wall 5 ft. high and well care of by drilling two 36-in. holes 

* 1937) necessitated extensive grouting dowelled into the rock was con- along the upstream side of the bottom 

d operations under most parts of the structed, and the trench was back- of the trench and by digging one 

. dam structure. Some of the most in- filled with selected material. 48-in. hole on the bank in which 

fa teresting of this grouting work de- large propeller-type pumps were in- 

d veloped in building the corewall for Water and cavern troubles stalled. In addition, two fecge pumps 

1 the flanking earth dam on the south, When work was started on the were used in the trench cut. 

r which extends across the flood plain south earth dam, two groups of deep, As a result of this experience, it 

8 for 2,800 ft. Here under 40 to 50 ft. partly-open cavities and an area of was decided to drill new exploratory 

3 of an overburden of about 20 ft. of large boulders and gravel were en- holes along the center line of the cut- 

Bs good sandy-clay loam changing to a_ countered. A volume of water reach- off trench, between the original ones, 

e. mixed sand gravel, limestone slabs ing a maximum of 15,000 g.p.m._ bringing the spacing down to 25 ft. 

. and clay, is a fissured and cavernous flowed into the trench, interfering This brought out the fact that nearly 

e limestone. greatly with the work. Only one of ll of the original holes on 100 ft. 

h Several plans of consolidating the the four original exploration holes centers had missed the bad areas. 

r overburden and rock were studied (spaced on 100-ft. centers) had indi- Where cavities were indicated more 

. and various grouting tests were made. cated cavities. holes were put down fully to explore 

h As a final result, due to the high cost Holes were drilled intercepting the them. One cavity was found nearly 

- and the uncertainty of grouting flow upstream from the trench, and 90 ft. below the normal river surface 
through the overburden, it was de- 

. cided that an open trench with grout- 

Z ing direct from the rock surface, 

” would be used. As carried out the 

” procedure was as follows: 

With the rock surface cleaned off, 

8 a line of holes on 4-ft. centers and 40 

d ft. deep was drilled on the center line 

Re of the trench. The washing and grout- 

- ing of these holes was followed by 

E drilling, washing and grouting holes 

- midway between those of the first set. 

If cavities were encountered, addi- 

. tional holes were drilled to outline the 

? extent of the opening; these holes 

. were then grouted without washing. If 

s the depth was relatively shallow, the 

. cavity was excavated the full width of 

z the trench. The drilling and grouting 

f process described was repeated until 

the holes were finally on 12-in. centers 

: and in a few instances, additional 

. holes were drilled and grouted. There 

. remained only a 94-in. width of rock 

1 between the final holes. If a cavity en- 

4 countered was deep, 36-in. holes were 

f drilled on about 10-ft. centers to the 


cavity, which was cleaned out along 





h the axis of the dam and backfilled Fig. 1. Fissured and cavernous limestone under the south wing embankment of 
with concrete. Grouting was then Chickamauga Dam required one of the major grouting operations of recent times. 
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and another 60 ft. below. Several 
smaller cavities were also located. 
These cavities were solution channels 
that crossed the axis of the dam at 
angles of from 30 deg. to 45 deg. 
with the axis. 

To avoid the excessive inflow of 
water during excavation of the trench, 
preliminary drilling and grouting was 
done ahead of excavation on lines 
parallel to, and 30 to 40 ft. from, 
the center line of the trench in all 
bad sections. A low cost grout con- 
sisting of bentonite, cement and sand 
in the proportions of 1, 3, 4 was used 
in this work. That this method was 
successful was proved by the fact that 
in the next two cavernous sections 
opened up, the quantity of water 
pumped was very low, being about 
40 g.p.m. in the first and 60 g.p.m. 
in the second. 

After the cavities were cleaned out 
and concreted, connections were made 
to any possible unfilled sections of 
the cavity under the dam either di- 
rectly by means of pipes or by drill- 
ing, and these sections were grouted 
with the low-cost grout after the 
trench had been backfilled with an 
impervious rolled fill. This was done 
to prevent subsequent settlement or 
sinks in the earth dam or its founda- 


tion. 
Grouting methods and equipment 


The consistency of grout used was 
varied, depending on the rate at 
which grout was taken, from 0.60 to 
3 or 4 water-cement ratio (by vol- 
ume). The grout nipple was sealed 
into the hole by lead wool or oakum 
and cement, and a pressure gage was 
placed at the hole. The return system 
of injection was used so that a free 
tirculation could be maintained in the 
grout feeder line when the hole began 
to slow up. With two valves, one at 
the hole and one on the return line 
at the hole, the operator could regu- 
late the pressure with a constant 
pumping rate. 

The grouting unit (Fig. 2) con- 
sisted of a special mixer, a water 
meter indicating cubic feet or frac- 
tions thereof, a pump with agitator 


blades and two pressure pumps, all, 


mounted on one frame with skids for 
convenient moving. The outfit was 
piped and arranged so that either or 
both of the pumps could be ‘used and 
operation switched from one: to the 
other without stopping the flow of 
grout. This equipment, except for the 
pumps and air-drill motors used for 
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operating the mixer and agitator, was 
made in the works shop. 

The pumps were 7x 3x 10-in. du- 
plex piston type, driven by com- 
pressed air. Medium rubber valve 
facings were used, as well as special 
rubber pistons, case-hardened piston 
rods and specially treated cylinder 
liners. This unit gave excellent serv- 
ice. When moving to a new location, 
one connection for air, one for water 
and two for grout were made and the 
plant was ready to run. 

Experience with grouting mixtures 

It was found that bentonite used 
with cement increases the volume and 
acts as a dispersion agent. Used 
with sand, it carries that material in 
suspension and coats each grain so 
that it can be handled through grout 
pumps with very little wear. The com- 
bined mix forms a low-cost bulk that 
is quite satisfactory as long as it 
remains moist; it forms a dense 
water-tight material but shrinks and 
slacks when dried out in air. Bento- 
nite used alone forms a thick gela- 
tinous mass and in large quantities 
would cause the over-burden material 
to become unstable. Large caves 
filled with it would settle under pres- 
sure, hence the addition of cement 
and sand. 

Several different mixtures were 
tried and used, varying from 3 cu.ft. 
of cement, plus 3 cu.ft. of bentonite 
and 3 cu.ft. of sand to 1 cu.ft. of 
bentonite, 3 cu.ft. of cement and 4 
cu.ft. of sand, all with 10 cu.ft. of 
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water, and mixed in the order listed, 
water of course first. In preparing the 
mixture, it was found that bentonite 
should be introduced first into rela- 
tively clean water with the cement 
and sand added later. The first men- 
tioned mix was used in the beginning 
and after experimenting with differ- 
ent proportions and sequence of in- 
troduction of materials the second 
mix was adopted. Both mixtures made 
the same volume of material, 19 cu.ft. 
of liquid, of a consistency about equal 
to a cement grout having a water- 
cement ratio of 1 by volume. 

It may also be noted that grouting 
with asphalt and pitch was done to 
stop leaks under the cofferdam for 
the main dam, where running water 
eliminated the use of cement. A reg- 
ular roofing kettle equipped with a 
gear or rotary pump was used for 
melting. Later small single-action pis- 
ton pumps of about 1-in. diameter by 
l-in. stroke driven by air-drill motors 
were used. Holes were drilled with a 
6-in. shot drill and cased to rock. A 
steam line with a return was inserted 
in the ‘hole. At first steam was used 
during the entire grouting operation 
but later was cut off and used only 
to start the hole and when pressure 
had developed. A vent was left to re- 
lease steam generated by the hot 
asphalt and water. Asphalt and pitch 
grouting was done at a rate varying 
from 1 to 2 bbl. per hour. Pitch was 
tried due to its lower cost, heavier 
specific gravity and lower shrinkage. 
It seemed to be as effective as asphalt. 


Elevation 


F ig. 2. High-pressure job-assembled grouting machine used at Chickamauga Dam; 
twin pumps insured continuous grouting in case mishap or servicing put one pump 


out of commission. 
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FIG. I. ONE OF THIRTY-FIVE COUNTY MAINTENANCE HEADQUARTERS BUILT IN PENNSYLVANIA. 








Road Upkeep—A Big Public Business 


C. S. Hitt 


Associate Editor, Engineering News-Record 





Contents in Brief—The first of six articles that tell how the upkeep of 
our highway system is organized, what service it renders, what plant and 
man-power are employed, what tasks are involved and how money spent 
is audited and checked. This article gives a picture of the magnitude of 
highway maintenance, taking Pennsylvania as an example. As a group, 
the articles will show how important the maintenance departments are 
in developing and holding the goodwill of highway users. 


fe UPKEEP, although it vitally 
affects our daily life, is a pub- 
lic-works activity about which 
the average road user has a very 
vague understanding. Even the en- 
gineer not actually engaged in high- 
way work is not well informed. Few 
know the size of the business, how 
it is organized, what plant and man- 
power it employs or how its expen- 
ditures are controlled. 

Thus it is apparent that wider 
knowledge of how our highway de- 
partments function is of value not 
only that engineers generally may 
appreciate the magnitude of these 
operations, but also that engineers 
within all our highway departments 
may be better able to improve their 
public relations for it is through the 
road maintenance divisions that our 
state highway departments have their 
major contact with the public. 


To get material for an adequate 
exposition of highway maintenance, 
the states of Pennsylvania, Ohio, In- 
diana and Illinois were visited. This 
article sketches the broad picture, 
using Pennsylvania as the example. 
Subsequent articles will take up the 
major functions of maintenance; the 
housekeeping job, auditing, provid- 
ing recreational facilities for road 
users, snow fighting and meeting 
flood emergencies. 


Volume and cost 


In every state road upkeep is the 
largest of its public-works activities; 
it costs most, more men are em- 
ployed, more machinery is used and 
more kinds of work are required. In 
Pennsylvania all these elements of 
big public-works business exist in 
noteworthy combination. 

The upkeep of the Pennsylvania 


highways requires the maintenance 
of 38,084 mi. of road including 
1,995 mi. of borough streets and 489 
mi. of city streets. But there are 
also about 48,500 mi. of second-class 
township roads on which the state 
highway department may do work. 
Normally the state task is to take 
care of the 38,084 mi. only. In the 
twelve months ending May 31, 1938, 
the state expended in direct mainte- 
nance and repairs of these roads 
$28,991,180. 

This total includes only direct 
items of upkeep; as the department 
balance sheet sets up expenditures 
there are separate charges for engi- 
neering and inspection, maintenance 
of detours, equipment purchases, 
building construction, flood repairs, 
etc. These charges amount to near- 
ly $10,000,000; maintenance of 
course is not responsible for all of 
this expenditure but it required a 
considerable part of it, enough prob- 
ably to bring the grand total a mil- 
lion or so dollars over $30,000,000. 
Now, even in this era of stupendous 
money expenditures, a business that 
costs over $30,000,000 a year to 
operate is big business. 

What does this $30,000,000 do? 
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In general it keeps 38,000 mi. of 
Pennsylvania public roads fit for 
transport business—which is a per- 
fectly uninformative answer. Again 
a drab citation is necessary. The 
items of work included, and these 
are not all, are: patching and re- 
pairing pavement; sealing joints and 
cracks; repairing and _ painting 
bridges; replacing and _ repairing 
cross drains; resurfacing and re- 
treating bituminous pavement; re- 


surfacing worn-out pavement; main- 
taining detours; erecting and re- 
pairing guard fence; shaping and 
dragging earth roads; dust laying 
treatment; mowing roadsides; clean- 
ing ditches; erecting and maintain- 
ing traffic ‘signs; painting traffic 
stripes; placing snow fence; cinder- 
ing icy roads; removing snow and 
fighting erosion. And none of these 
include emergency work occasioned 
by floods, earth slides or other “acts 
of God”. 

The point of this enumeration is 
that in road maintenance it is the 
accumulation in scores and _ hun- 
dreds of small individual operations 
that is impressive; few of the opera- 
tions are individually remarkable. 
Perhaps a battle against a blizzard 
snowfall is an exception and _ inci- 
dentally in the period covered by the 
cost figures given above Pennsyl- 
vania spent $3,500,000 for snow 
removal. Incidentally also, mainte- 
nance departments may properly 
give thanks to snowstorms as about 
the only occurrences that bring them 
public notice. Battle against snow 
is spectacular and a spectacle attracts 
when thousands of regular house- 
keeping operations receive no notice. 


Men and organization 


How are these numerous duties 
accomplished? Men and equipment 
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are necessary—an army of both. In 
Pennsylvania the regular working 
force is about 13,000 men and at 
times it is increased to 15,000 or 
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Fig. 3. (Left) A section ‘of the stock- 
room and (above) a corner of the 
machine shop in a modern -maintenance 
division headquarters (Ohio). 


more men. In a blizzard it has been 
recruited to 38,000. Some 8,000 
items of equipment, not including 
small tools, are the armament for 
this army of men; it cost over $10,- 
000,000 and the replacements each 
year cost about $750,000. The chief 
material for repair work is asphalt, 
of which about 75,000,000 gal. are 
used every year. But overwhelming 
as the count may be, men, materials 
and machines alone do not win the 
battle against road wear and tear 
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F ig. 2 Maintenance activities call for a large share of the administrative forces 
of a state highway department organization, as shown by this chart for the Pennsyl- 


vania department. 
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on 38,000 mi. of highway; organiza- 
tion and direction are equally essen- 
tial. 

Here one must turn to illustration 
for clear presentation. Fig. 2 is a 


‘much simplified organization chart 


of the Pennsylvania department of 


‘highways, in which the parts speci- 


fically concerned: with maintenance 
are emphasized. For direct adminis- 
tration the state is divided into 12 
districts each with a district engineer 
who has direction of both construc- 
tion and maintenance of all state 
roads in the several counties form- 
ing the district. For maintenance a 
superintendent is assigned to each 


‘county except in one instance where 


a superintendent has charge of two 
counties, making 66 superintendents; 
with 220 assistants these men direct 
the actual field operations. Each has 
his force of workmen who are di- 
vided into small squads or assembled 
into companies as the operation re- 
quires. 

Crew division is also based on the 
nature of the operation. To cite 
what may be an extreme example, it 
is obvious that skilled painters are 
required for bridge painting, not 
men picked up from a gang of grad- 
ers. But specialization goes much 
farther, so that while there are main- 
tenance operations that call for gen- 
eral-ability crews there are sub-opera- 
tions that call for picked men, such 
as skilled cracksealers or asphalt- 
patchers. Then too, there are special 
equipment operations that call for 
picked crews; raising settled pave- 
ment by mudjacking is an example. 
And there are of course|the mechan- 
ics and operators on trucks, rollers, 
graders and the dozen or so. other 
types of maintenance machines. A 
district maintenance ferce is not a 
mob of recruits; it is a drilled brig- 


ade of variously trained men that | 


can be mobilized for general attack 
on a blizzard snowfall or divided 
into squads or platoons to do several 
patching jobs or to carry on a larg- 
er operation of resurfacing. 


Buildings and equipment 


The district forces work out of 
headquarters buildings strategically 
located with respect to the bulk of 
the work. Formerly a rather tem- 
porary type of structure did service 
but in recent years definite perma- 
nence and more ’strict centralization 
have been sought in some 30 new 
“central garages.” Actually, ‘garage 
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is hardly the right name for these 
really pretentious structures; besides 
housing equipment the new build- 
ings provide administration offices 
and repair shops and are fireproof 
with modern heating, lighting and 
ventilating service. Description of 
garage buildings may perhaps be 
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32 
11 Gas and Steam Cranes........ 67 ,376 
6 nS nc dewnascaeagas 14,491 
14 Crushing Plants.............. 85,441 
88 Air Compressors. ............ 120,654 
1 PGA ts priackvcdwage es 628 
5 Steam Engines and Boiler. . .. . 3,843 
8 Traction Engines............. 19,744 
2 Hoisting Engines............. 400 
1 Finishing Machine............ 2,432 
93 Concrete Mixers.............. 88,616 
118 Unloading Outfits............ 183,781 
103 Steam and Gas Pumps........ 41,350 
22 Steam and Gas Shovels....... 169,797 
184 WSs hatavesstesvevseiue 512,506 
OR Tie Gaia ik inackese sess. 712 
829 Heating Kettles.............. 100,660 
160 Line-O-Graphs............... 23,413 
628 Re eau psibae bb's cbc ie 385 ,459 
524 Motor Graders............... 1,324,286 
OR GR owas cles cvccecee 438 ,048 
2 PN. ceria be hawed wa nee andes 1,461 
1 IR itrssxs cundcavenonees 492 
28 Wheel Scrapers............... ; 
314 Storage Sheds................ 2,522,552 
116 I 0 56F 0s 0 ks cicccocecs 44,111 
408 Chip Spreaders............... 81,509 
179 Stone Spreaders.............. 41,301 
116 © Street Sweepers.............. 45,282 
29 Sweeper Scraper............ 2,607 
DION ROI i's Si cveceseaic 15 
63 MUN Sst eyk dtewecdeceees 67,776 
69 Dump Wagons............... 9,555 
4 Water Wagons............... 1,840 
ot INES GU ind Vance ovaveeas 7 
85 Mowing Machines, Drawn. ... . 13,135 
59 Mowing Machines, Mctor..... 6,643 
19 Pace esikeceree 319 
178 ~= Air and Gas Drills........... 36 ,508 
4 Road Maintainers............ 3,849 
1 PS views boudoncace 746 
2 Concrete Surfacers............ 755 
19 Tampers, Pneumatic.......... 1,723 
1 6 a ee 4,911 
1 Drill Sharpener.............. 1,000 
BD: Eas eusrths cous eeese 6,000 
9 Equipment at Nursery........ 10,972 
1 Jenny Clearing Device: ....... 1,036 
2 = Electric Welding Machines. . . . 2,818 
7 — Electric Arc Welding Machines. 5,340 
1 Multi-Pin Mixer. ............ 1,350 
20 ~=Crack Fillers....... 1,977 
1 _— Retread Paver..... 1,000 
1 Sand Blast Machine. . 384 
1 = Road Adjuster.......... 359 
12 Detachable Bit Grinders. 3,090 
4 34 Pavement Breakers........... 6,569 
A 6 __ Bituminous Pavers........... 22,500 
7,054 $10,280,712 


held incidental, but they effectually 
indicate the permanence of mainte- 
nance as a road transport activity 
and the investment of big business 
caliber required. 

Distribution of maintenance ma- 
chinery: to the districts is not: a. fixed 
thing; it swings back and forth with 
the flux in kind and amount of' the 
work in ‘the different districts. The 


eae 


(555) 63 


best testimony of variety and volume 
of equipment is furnished by state 
totals as given in the accompanying 
table. To enable accurate occount- 
ing with a free flow of equipment, 
it is furnished to maintenance dis- 
tricts on a rental basis; each district 
thus pays for the service and the 
total rents balance the general equip- 
ment costs. Naturally much of the 
equipment in any district remains 
there steadily but any of it can be 
transferred when congestion of work 
in any place calls for a concentration 
of machines. 

This capacity to mobilize extends 
to the captains and privates of the 
army of workmen. Generally it is 
called into service only to meet an 
emergency—a blizzard, snowfall, or 
a flood. In a state as large as Penn- 
sylvania all are likely to be regional. 
When they are, men and ma- 
chines move in from neighboring 
districts, as many as may be needed 
to meet the situation. It is even pos- 
sible to make the mobilization state- 
wide, and this virtually happened 
when the state was stricken by the 
great floods of 1937. This ability 
to mobilize is the crown of perfect 
maintenance organization. 

But the most perfect organization 
machine fails if it lacks the quality 
of human relationship. In any 
modern maintenance organization 
public relations are recognized as 
having a large part in dictating or- 
ganization policy and in the selec- 
tion of the organization personnel. 
The district maintenance engineer or 
superintendent is about the only 
highway official that is known per- 
sonally by the citizens of his county 
or district. To them he is the high- 
way department. To the men who 
work on the road he is the employer, 
the paymaster, the exemplar of pub- 
lic relations. By his selection, the 
highway department stands or falls 
in securing goodwill of the public. 


Country-wide service 


What is being done in Pennsyl- 
vania serves to show that road up- 
keep meets every index of big busi- 
ness. It provides countrywide service, 
makes large expenditures, buys ex- 
tensive plant-and equipment, and has 
a trained organization with many 
workers. The people it serves are 
the nearly thirty million motor- 
vehicle users of America. How this 
big business functions will" be set 
forth in detail in subsequent articles. 
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Soft Water for Southern California 





A 100-m.g.d. lime-zeolite treatment plant will reduce 
hardness of Colorado aqueduct water supplied to Metro- 


politan District cities 


IME-ZEOLITE SOFTENING will be 
; employed in the treatment of 
Colorado River water supplied 
by the Metropolitan Water District 
of Southern California. Approval 
of this was voted on Mar. 17 (ENR 
Mar. 23, 1939, p. 407) and plans 
were then announced for the con- 
struction of a 100-m.g.d. plant lo- 
cated on the district’s main upper 
feeder near San Dimas. Provision is 
made for the ultimate expansion of 
the plant to a capacity of 400 m.g.d. 
Water will be reduced in hardness 
from 300 to 125 p.p.m. 

In his report to the directors of the 
district, F. E. Weymouth, general 
manager and chief engineer, states 
that the hardness of Colorado River 
water is due primarily to three com- 
pounds which are held in solution. 
These are calcium bicarbonate and 
the sulphates of calcium and mag- 
nesium. Two methods are _par- 
ticularly applicable for softening 
Colorado River water, namely: the 
excess lime-soda ash process and the 
lime-zeolite process. Due to the high 
sulphate hardness of the water, the 
lime-zeolite process has been found 
to be the most economical to use. 

Coincident with the starting of 
plans for the treatment works, an 
investigation was begun of costs and 
sources of chemicals and adequacy 
of supplies. Lime, which would be 
required in either process, can be 
secured at a reasonable cost by re- 
burning the calcium carbonate sludge 
removed from the water during the 
softening process. Both soda ash 
and salt are available in relatively 
large quantities in southern Califor- 
nia. However, salt is more readily 
available. Accordingly, the plant 
is to be laid out primarily for lime- 
zeolite softening but it can be con- 
verted for excess lime-soda ash treat- 
ment should future conditions make 
this desirable. 

The location of the plant is such 


that it will supply treated water to 
all of the member cities served by 
the present upper feeder; it could 
also serve a proposed future branch 
into middle Los Angeles and a pro- 
posed initial cross feeder from San 


(Site for future units) 
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Dimas to Fullerton, Anaheim, and 
Santa Ana. Complete details of the 
Colorado River Aqueduct distribu- 
tion service were published in ENR 
Nov. 24, 1938. 

Ultimate plans for the distribution 
system contemplate a line leading 
from the Cajalco Reservoir through 
Orange County and directly into the 
harbor area of Los Angeles County. 
If and when such a line is con- 
structed, it will be necessary to pro- 
vide a second treatment plant. This 
plant would be located east of the 
Santa Ana River and would supply 
softened water for municipal uses 
along the lower main feeder. 

The operating cost per acre-foot 
of softening Colorado River water 
from 300 to 125 p.p.m., with the 
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General layout and flow chart of the 100-m.g.d. lime-zeolite softening plant. All the 
water will be treated with lime and filtered, but only a part of it will be passed 


through the zeolite softener. 


The latter portion will be blended with by-passed 


lime-softened water to regulate the degree of hardness of the final product. 
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plant running at design capacity, is 
estimated at $0.85 for operation and 
maintenance, $2.70 for chemicals, 
and $1.65 for interest and amortiza- 
tion, or a total of $5.20 per acre- 
foot of water softened. This is equi- 
valent to $16 per million gallons. 
The location of the San Dimas 
plant and the proposed location of 
the future plant on the lower feeder 
have been chosen with a view to get- 
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ting the best possible service to pre- 
sent member cities and to prospective 
future annexations, according to Mr. 
Weymouth. 

The plans for the softening plant 
were prepared by Hoover & Mont- 
gomery, consulting engineers, Colum- 
bus, Ohio. Contract for flocculators 
and sludge removal equipment has 
been let to the Dorr Co., Inc., New 
York City. 





Model Rig For Rod Sounding 


Contents in Brief—An unusually 
complete outfit for taking sound- 
ings in surveys for bridge founda- 
tions, developed by the bureau of 
bridges of the Ohio department of 
highways, is described and the 
operating methods are outlined. 


N EXCEPTIONALLY complete outfit 
for making rod soundings has 
been developed by the bureau of 
bridges of the Ohio state highway de- 
partment, as illustrated. The first of 
these machines was built in 1932; the 
one illustrated is the fourth, anda 
complete transportation unit is in- 
cluded. This is the machine most gen- 
erally used, but another, the second to 
be built, is a more elaborate one, in- 
cluding, besides the drop-hammer 
mechanism for rod sounding, a 3-in. 
churn drill, attachments for a small 
core drill and a power take-off for 
operating a rod-pulling jack. These 
parts are mounted on a four-wheel 
chassis for self-propulsion around the 
job; for longer hauls the whole rig 
is loaded onto a two-wheel truck 
trailer. 

The machine illustrated is solely 
for making rod soundings. It is es- 
sentially a small pile driver, with 
13-ft. leads, a 122-lb. drop hammer, 
a 4-hp. gas engine and power trans- 
missions, mounted on I-beam skids 
as shown by the view showing the 
machine set up for operation. The 
two wheels shown at the sides are 


eccentrically journaled at the center 


of gravity of the machine so that by 
a lever they can be swung to lower 
the skids to the ground for rod driv- 
ing or to lift them off the ground 


when moving to a new sounding. 


The power unit and transmission are 
best indicated by the diagram plan 
and elevation Fig. 3. About the only 
feature that requires further explana- 
tion is the drum control. 

Note in Fig. 3 that the flange wheel 
against which the friction drive op- 
erates, and the cable drum, are 
mounted in bearings placed eccen- 
trically on a shaft mounted on each 
skid, in such a manner that the oper- 


~ 





Fig. 1. Rod-sounding rig of the Ohio 
State Highway Department set up for 
operation. 
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Fig. 2. Follow-bloék and drive-head 
of alloy steel transmit hammer blow to 
sounding rod. 


ating lever may move the drum and 
flange wheel either forward or back- 
ward. By moving the lever back- 
ward (toward the motor) the drum is 
placed in operation and the hammer 
is raised. When the operating lever 
is moved forward (toward the leads) 
to a vertical position, the flange wheel 
and drum are released from the fric- 
tion drive and the hammer is free to 
fall unless the operator shoves the 
lever further forward, placing the 
flange wheel tightly against the fixed 
brake shoe. 

In operation the hammer strikes a 
follow-block which rests on a drive- 
head attached to the sounding rod 
Fig. 2. The follow-block has a 
socket to fit over the drive-head; the 
bottom of this socket is concave to 
fit the convex top of the drive-head 
and give the effect of a ball and 
socket bearing. Both follow-block and 
drive-head are of hardened chrome- 
vanadium steel. To connect the drive- 
head to the rod top its bottom is cored 


.for a 4x#-in. stud; the rod is extra 


heavy l-in. pipe and the stud is 
screwed into its inside-threaded top. 
Similar stud connections couple the 
4-ft. sections of pipe by which the 
rod is lengthened as it is driven. 
The studs are case-hardened nickel 
steel to withstand the heavy stress 
when the rod is pulled out of the 
ground. For driving, the bottom sec- 
tion of pipe rod has a 5-in. tool steel 
shoe 1 in. in diameter and with a 
45-deg. point; this shoe is attached 
to the rod by a stud connection simi- 
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lar to the sounding rod couplings. 

The sounding procedure is ordi- 
nary except that accurate observa- 
tions and measurements are secured. 
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Holes for 3 bolts _-- 


When a test hole is uncompleted at 122 16 pammer _---»¥ 


the end of the day, the operating 
handle is detached and the covers, 
shown by Fig. 4, are slipped over the 
rig and locked in place. The two 
separate covers are much easier to 
handle than one odd-shaped cover. 
To keep the weight down and still 
make a fairly rizid and protective 
cover, 20-gage sheet metal is used. 
When the job is finished the leads 
and diagonal bracing are discon- 
nected from the base of the rig and 
pulled up on the roof of tke truck 
over a special roller support. When 
pulled in place the leads are clamped 
down both in front and back of the 
truck. With the leads removed and 
stored away the rig is started up the 
demountable runways aided by a 
hand-operated winch. The winch 
placed under the rear of the truck 
holds about 200 ft. of 2-in. round 
cable and is operated by a detachable 
handle on the right side of the truck. 
Note how the longer rods, sampling 
tools, etc., are stored away in truck; 
this manner of loading of the longer 
pieces of equipment prevents pos- 
sible damage to the interior of the 
truck and increases the ease in han- 
dling them in and out of the truck. 
For the information and illustra- 
tions contained in this article the edi- 
tors are indebted to J. R. Burkey, 
chief engineer, bureau of bridges, 


F ig. 4. Steel covers prétect power and transmission units 
during intervals when the machine is not in actual operation. 
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Fig. 3. Power and transmission units compactly mounted to permit traneportation 


in body of service truck. 


Ohio Department of Highways, Co- 
lumbus, Ohio. 

By a series of studies begun over 
six years ago, the bureau engineers 
have worked out a correlation be- 
tween rod-sounding -and actual pile- 
driving records by which the prob- 
able behavior of piles when driven 


can be predicted before construction 
is started. The results of the early 
tests with their interpretation, cor- 
relation with the accepted theory of 
piling and comparison with actual 
construction are given in Engineering 
Experiment Station Bulletin 90, Ohio 
State University, Columbus, O. 


Fig. 5. Compact storage for transportation is provided by 
a service truck having compartments for the smaller parts. 
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Civil Engineers Meet in TVA Area 


—————— = 


Spring meeting of Am. Soc. C.E. in Chattanooga, Tenn., treated members to 
a program built around the engineering activities of the Tennessee Valley Authority 


OR FOUR Days last week, April 

19-22, over 1,200 members and 
guests of the American Society of 
Civil Engineers were given an ex- 
ceptional opportunity to learn about 
the design and construction activities 
of the Tennessee Valley Authority 
and to see some of the dam building 
work in progress. The program of 
the 1939 spring meeting at Chat- 
tanooga, Tenn., contained a dozen 
papers on TVA work and in addi- 
tion included a symposium on dams 
which, while general, was in harmony 
with the type of TVA work described. 
The initial meeting of the new hy- 
draulics division involved a program 
of 22 papers and prepared discus- 
sions, and was an acknowledged 
success. The convention was in charge 
of Lee G. Warren, president of the 
Tennessee Valley section. 

One of the largest meetings ever 
held by the society outside of New 
York City, the Chattanooga meet- 
ing developed genuine and sustained 
interest in all of the proceedings and 
in only one respect was there any 
dissatisfaction voiced. This was in 
connection with the meeting com- 
mittee’s decision to deny any repre- 
sentation on the program to the for- 
mer engineering heads of the TVA. 
Characterized by many as a partisan 
action not worthy of the professional 
standards of the society, the issue 
finally came to a head through an 
attempt by A. J. Ackerman to pre- 
sent for consideration a resolution 
asking that the society “acknowledge 
its indebtedness to Arthur E. Morgan 


and Carl A. Bock for the important’ 


contributions made by them in the 
field of river control engineering and 
in their administration of the engi- 
neering and construction program of 
the Tennessee Valley Authority in 
accordance with the highest engineer- 
ing standards and ideals.” To avoid 
a discussion which, as he said later, 
he felt would be acrimonious, Presi- 
dent Sawyer, who was aware that 


the resolution would be offered, ad- 
journed the meeting before the res- 
olution could be presented. No vote, 
therefore, was allowed, but at the 
next session it was announced that 
the resolution would be referred to 
the board of direction. 

Prior to the convention the board 
of direction held a two-day session. 
Kansas City, Denver and Cincinnati 
were selected for the 1940 meetings. 
A committee of the board headed by 
J. E. Root was requested to study 
the salary and classification sched- 
ule received in January in the light 
of the suggestions received from 20 
sections, various organizations and 
individuals and to report at the San 
Francisco meeting. 

Some 34 sections have appointed 
160 men to professional objectives 
committees, E. R. Needles reported 
for the national committee, as evi- 
dence of the widespread interest in 
the professional and welfare status 
of the members. A meeting of the 
committee to be held in St. Louis 
July 1. 

Concurrent conferences were held 
by the student chapters of the south- 
east to which 27 chapters sent 200 
representatives; also the southeast 
local section conference discussed 
professional problems. . 

Highlights of the opening session 
were papers by Theodore B. Parker, 
chief engineer of the TVA, on the 
work of his organization and by 
Brig. Gen. Harley B. Ferguson, di- 
vision engineer, Corps of Engineers, 
Vicksburg, on Mississippi River flood 


‘ control. The latter paper was pre- 


sented by George R. Clemens, senior 
engineer, Mississippi River Commis- 
sion, Vicksburg. With only a few 
exceptions, the papers covered ma- 
terial previously reported in these 
pages. Mr. Parker called attention 
to the satisfactory progress being 
made on Hiwassee Dam, which will 
be one of the highest overflow dams 
in the world. He also said that pre- 


liminary construction work is under- 
way at Gilbertville Dam, near Padu- 
cah, Ky., and that work will start 
secon on Watts Bar Dam about 60 
miles above Chattanooga. 

In discussion which followed, A. C. 
Polk, consulting engineer, Birming- 
ham, Ala., characterized the flood 
control provisions of TVA as inade- 
quate and only incidental to the 
main purpose of the program which 
is to generate power. He said Chat- 
tanooga needs upstream protection 
storage twice that to be supplied 
by Norris and Hiwassee Dam and 
that the 4,600,000-acre-ft. storage at 
Gilbertsville provides no protection 
to the Tennessee Valley. 


Mississippi River cutoffs 


Gen. Ferguson’s paper outlined 
the success which has attended oper- 
ation of the cutoffs constructed along 
the Lower Mississippi River. For ex- 
ample, comparing the rating curves 
at Vicksburg at a flow of 1,300,000 
sec.-ft., the March, 1939, rise is lower 
by 7 to 9 ft. than either 1929 or 1932 
at this flow. At Arkansas City in 1928 
and 1932, before the cutoffs and 
channel improvement work, a stage 
of 53.5 ft. at a flow of 1,430,000 sec.- 
ft. was recorded. This year at the 
same flow the stage was 15 ft. lower. 


Treating dam foundations 


Papers on the geology and foun- 
dation treatment at Chickamauga and 
Guntersville damsites comprised the 
program of the soil mechanics and 
foundation divisions. Chickamauga 
geology was described by Portland 
P. Fox, and Chickamauga foundation 
treatment by James B. Hays. The 
rock at the site consists largely of 
thin-bedded limestones and thin in- 
terstratified beds of shale and ben- 
tonite intricately folded and faulted 
and filled with solution seams and 
caves. Under the concrete river dam 
most of the cavernous top layer of 
rock could be removed, but under 
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the flanking earth dikes complete re- 
moval was not economical and much 
grouting was necessary. Consolida- 
tion grouting was used over the en- 
tire riverbed portion of the site. De- 
tails of the work under the dikes 
is given on p. 59 of this issue. (See 
also ENR Oct. 21, 1937, p. 665.) 

C. E. Blee, TVA project engineer 
at Hiwassee Dam, said that the thor- 
oughness of grouting at Chickamauga 
probably never had been equalled. 
He also emphasized the importance 
both to exploration and to cavern 
filling of the 36-in. calyx drill holes. 

Guntersville geology was. covered 
by Robert M. Ross and foundation 
treatment by Verne Gongwer. Condi- 
tions were not as difficult as at Chick- 
amauga although they were similar 
in nature, that is, a layer of eroded 
limestone existed on top of a 3-ft. 
layer of shale that protected the lime- 
stone beneath it. Principal difficulty 
in the main dam section arose from 
leaky cofferdams which blew and 
flooded several times. The rock was 
eroded into small rhombic blocks and 
pressure through the seams around 
the blocks was too great to be 
pumped against. The final and suc- 
cessful solution was to grout holes 
on 5-ft. centers along the cofferdam 
cells forming a cutoff curtain. In 
excavating for the main dam all of 
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the eroded rock down to the shale 
was removed; consolidation grout- 
ing of the entire area and cutoff 
grouting as at Chickamauga fol- 
lowed. Under the earth dikes, how- 
ever, all bad rock could not be re- 
moved and a sheeted trench was car- 
ried down on the line of the sheet- 
pile cutoff to remove residual bould- 
ers and to fill cavities that extended 
under the dam. Holes on 2-ft. cen- 
ters were put down along the toes 
of the sheetpiling and grouted with 
40 to 50 lb. pressure. Finally a con- 
crete sealing wall was built up around 
the bottom: of the sheetpile cutoffs. 
One cavern under the north abut- 
ment was 2,500 ft. long and 20x30 ft. 
in section; this was effectively closed 
by a concrete bulkhead. 


Masonry dam symposium 


The symposium on masonry dams, 
sponsored by six of the technical 
divisions of the society, included 
seven papers, and six more will be 
presented at the July meeting in San 
Francisco. The objective of this am- 
bitious program, to which a large 
group of eminent engineers have con- 
tributed, is to bring together in one 
place information on the modern 
theories and practices in a field 
which has witnessed important 


changes in recent years. Because of 
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the voluminous nature of the papers 
and because they constitute merely 
a restatement and assembly of estab- 
lished practices any abstract would 
be both inadequate and pointless. 

Several discussions in this sym- 
posium brought out items of interest 
which may be reported briefly. For 
example at Conchas Dam, a concrete 
gravity structure now nearing com- 
pletion in New Mexico, the natural 
recharging of the artesion sar.dstone 
foundation, which was pumped down 
during the early construction period, 
has caused the rock to recover the 
settlement caused by the pumping 
and thus to lift the entire dam as 
much as 1 in. Both Capt. Hans Kra- 
mer, who is in charge of the work, 
and Lt. Alden K. Sibley, who re- 
ported on the phenomenon, expressed 
the belief that it was unprecedented 
in dam building experience. 

Duff A. Abrams, consulting engi- 
neer, New York, expressed a number 
of criticisms regarding Bureau of 
Reclamation dam building practices. 
In his opinion air-water jet cleaning 
of construction joints dangerously 
weakens bond; uplift at horizontal 
joints is several times greater than 
assumed; proportioning of Grand 
Coulee concrete is very uneconomical 
and 30 per cent less cement could 


be used at a saving of $5,000,000; 





Hiwassee Dam, a combined power and storage project of the Tennessee Valley Authority on the Hiwassee River, 22 miles 
below Murphy, N. C., to which town the reservoir will extend. The dam will be 307 ft. high. 395,000 cu.yd. of concrete had 
been placed when this picture was taken at the end of March. 
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washing and classifying the sand at 
Grand Coulee is wholly unnecessary 
and detrimental. 

Several speakers urged the use of 
dynamic methods of earthquake 
analysis, which take possible reson- 
ance of foundation and dam vibra- 
tions into account. Ross M. Riegel, 
TVA, cautioned against too much 
blasting of dam foundations. A dam 
foundation is not a quarry, he said. 
Barton M. Jones, TVA, suggested the 
use of lower grouting pressures and 
more holes to avoid disturbing foun- 
dation rock. James P. Growden, 
Aluminum Company of America, 
said washing of rock seams is ques- 
tionable practice; ‘if grout does not 
remove the natural material let it stay. 


Surveying and mapping 


In the surveying and mapping di- 
vision meeting, in discussing boun- 
dary surveys, Prof. A. H. Holt, 
Worcester Polytechnic Institute, 
pointed out that state systems of 
plane coordinates had been legalized 
in New Jersey, Pennsylvania, New 
York and North Carolina and that 
bureaus for their administration had 
been authorized. Prof. Philip Kis- 
sam, Princeton University, suggested 
that the system of land descriptions 
used by the Massachusetts Land 
Court, which utilize ties to nearby 
monuments instead of metes and 
bounds, be generally adopted. While 
describing city surveys, R. H. Ran- 
dall, consulting engineer, Washing- 
ton, D. C., mentioned the widespread 
use of Manual No. 10, “Technical 
Procedure for City Surveys,” pub- 
lished by the Am. Soc. C.E. 

The high point of the meeting was 
the announcement by J. H. Pratt, con- 
sulting engineer to the director of 
the U. S. Geological Survey, that, in 
reply to Senate Resolution 87, a 
report had been submitted jointly 
by the Secretaries of Commerce, In- 
terior and War requesting an imme- 
diate appropriation of $5,000,000 to 
begin a program of mapping the 
United States. 

T. P. Pendleton, a section chief, 
U. S. Geological Survey, Chattanoo- 
ga, in describing the use of the mul- 
tiplex projector, pointed to the great 
increase in accuracy that has been 
attained. The multiplex procedure 
which affords great economies in 
plotting from aerial photograph, has 
been improved partly as a result of 
the new 45-deg. wide angle lens but 
chiefly as a result of the 3-in. slate 
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tables which are ground to within 
0.002 in. of a plane surface. Other 
improvements include new accuracy 
in matching projector and camera 
lenses, storage of film in refrigerated 
rooms and the use of air-conditioned 
plotting rooms. He said the master 
maps are made at a scale of 1:10,000 
and reduced to 1:24,000 with a re- 
sulting accuracy of 0.007 in. in hori- 
zontal position on the final maps. 
Test profiles with transit and level 
are run, he said, and it is found that 
4.5 ft. is the average error found in 
contour elevation. In discussion, 
George Whitmore urged that all sur- 
vey control points be shown on these 
maps so that engineers will be able 
to tie future surveys to them easily 
and accurately. 

In constructing embankments 
across TVA _ reservoirs, the most 
economical have proved to be those 
made with a compacted earth core 
having slopes of 1 on 14 and pro- 
tected by a 4-ft. thickness of rock 
revetment, according to F. E. Junior, 
TVA highway engineer. Careful se- 
lection of fill materials and place- 
ment in layers no thicker than 6 in. 
are essential. A second paper on the 
highway program outlined Alabama’s 
low-cost road practices which have 
been brought to a high state of suc- 
cess by major attention to base 
course construction. Leon Gottlieb, 
bituminous engineer of the highway 
department, listed an 8-in. thickness, 
a 3-in. crown in a 20-ft. width and 
carefully supervised subgrade com- 
paction as essentials. Sand-clay or 
gravel are the base course materials. 
The wearing course consists of cut- 
back asphalt or tar in two applica- 
tions which is then sanded and cov- 
ered with 35 lb. per sq.yd. of cold 
plant mix material. 


Hydraulics 


The newest technical division, hy- 
draulics, has started with the third 
largest membership, 1,800. It put on 
a full day’s program before a 
crowded hall. In one of the outstand- 
ing papers, Gerard H. Matthes, prin- 
cipal engineer, Mississippi Power 
Commission, made a plea for field 
study of hydraulic phenomena or 
“observational hydraulics” to differ- 
entiate it from experimental hydraul- 
ics on models. Field technique is 
almost non-existent and needs devel- 
oping, he said. Since it is difficult 
to get funds for testing facilities after 
a structure has been built, Mr. 
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Matthes stated that the time to pro- 
vide for hydraulic observations is 
at design and cost-estimating period. 

In discussing moving pictures of 
the Norris spillway and stilling basin, 
J. E. Warnock, hydraulic research 
engineer, U. S. Bureau of Reclama- 
tion, indicated the difficulties of mak- 
ing measurements on prototype. The 
pictures disclosed that a large amount 
of air is entrained in high velocity 
water which changes the characteris- 
tics of the flow. Development of 
equipment sturdy enough to with- 
stand the high velocities is difficult. 
A salt-velocity method has succeeded 
in measuring velocities up to 110 
ft. per sec. The high-speed motion 
picture camera is a valuable tool, 
Mr. Warnock has found. 

F. C. Scobey, chairman of the 
hydraulics division, presented col- 
ored slides of hydraulic jump in 
wanted and unwanted places. He in- 
dicated the various uses to which the 
jump has been put and the difficul- 
ties where shooting flows have been 
injected into streaming flow in 
flumes, conduits and channels. Sinu- 
ous canals designed for velocities 
just under the critical may give un- 
expected jumps with disastrous over- 
flows. 


Construction plant 


Three papers in the construction 
division covered time studies and 
plant layouts for large dams and for 
buildings. F. C. Wardwell, senior 
civil engineer, TVA, indicated enor- 
mous savings effected by time study 
crews on numerous continuous and 
repetitive operations. For example, 
by utilizing detachable drill bits at 
Norris Dam in competition with 
forged bits on 226,000 ft. of hole, 
the former proved decidedly more 
effective. 

R. T. Colburn, construction plant 
engineer, TVA, outlined the work of 
the TVA construction-plant division 
in studying, estimating and designing 
the main plant for each of the ten 
dams and in administering $5,000,- 
000 worth of equipment. Mr. Colburn 
concludes that TVA experience is 
typical of the trend in heavy dam 
construction toward closer coopera- 
tion and understanding among the 
engineer, the designer and build- 
er, more thorough administration and 
control of construction equipment, 
more careful planning of plant and 
operations and more studied atten- 
tion to processes and methods. 
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Notes on Sewage Disposal 


A monthly summary of current developments 


conducted by Willem Rudolfs 


SLUDGE DENSITY — Physical 
methods of increasing the density 
of raw and activated sludge appear 
to be effective. Since sludge must 
be handled on a volumetric basis in 
any type of treatment, densification 
is important. Methods to increase the 
density of activated sludge include 
the addition of coagulants, inert ma- 
terials, temperature changes, elec- 
trolytic treatment, etc. Centrifuging 
has been employed to produce a dry 
cake. After considerable experimen- 
tation Manchester, Eng. (Rivers Dept. 
Report 1938) has found that cen- 
trifuge treatment gives the most 
promising results. The activated 
sludge was densified up to 5.3 per 
cent. Sludge densified to this extent 
was found to be stiff and probably 
difficult to pump; a solid content of 
3.5 per cent has been suggested as 
the upper limit. 


FILTER CLOGGING—Clogging of 
trickling filters with fatty substances 
is not necessarily caused by large 
quantities of fat in the sewage. By 
treating an experimental filter with 
sugar alone it is possible to clog the 
whole of the filter in a very short 
time. Jenkins (Proc. Inst. Sew. Purif. 
England Part II, p. 31, 1937) states 
that this has been done innumerable 
times and under all sorts of condi- 
tions. Fats need not actually be pres- 
ent in sewage before fat is found on 
the upper surface of the filter. Micro- 
organisms can often synthesize fat 
from substances like sugar. There- 
fore, the greasy appearance and clog- 
ging of filters may be caused by in- 
dustrial or trade wastes containing 
carbohydrates and sufficient available 
nitrogen to sustain bacterial life in 
the filters. 


PIPE CORROSION—Stale sewage 
containing hydrogen sulfide and 
other corrosive substances is a con- 
stant source of trouble. In an en- 
deavor to prevent internal corrosion 
of large riser pipes Borrie (Journal 
Inst. Eng., Australia, 35, 1938) coats 
them with a mixture of pitch, coke 


oven tar and finely ground limestone 
in proportions of 53:17:30. This ma- 
terial has a melting point between 
60-65 deg. C. and is applied with a 
special machine. After the pipe is 
cleaned with wire brushes operated 
by compressed air, a priming coat 
of tar pitch, coal tar and benzol 
(33:18:49) is sprayed on and 
enamel applied. 

The machine consists of an as- 
bestos-coated tank with passages to 
permit circulation of hot air from 
the combustion chamber beneath. 
Heat is applied by kerosene burners. 
The tank contains a positive displace- 
ment pump which forces the liquid 
enamel in a pressure vessel and 
thence through posts into the adjust- 
able, revolving jet arms, from which 
it is discharged through slotted jets 
about 2 ft. in front of the machine. 
After placing the machine in position 
the compressed air motor moves the 
machine forward at about 6 ft. per 
minute. The machine operated very 
successfully in 4 and 6-ft. dia. mains. 
Coating placed 2} years ago is still 
in excellent condition, but in some 
places the enamel failed to adhere 
properly, resulting in blisters. But 
corrosion has been arrested. 


REFUSE FERMENT ATION— 
When refuse contains large amounts 
of vegetable refuse and fish wastes, 
fermentation for the production of 
fertilizer seems logical. A variety of 
fermentation processes have been 
used, some with good and others 
with indifferent success. Fermentable 
material can be destroyed readily, 
however, under proper conditions. 
Humery (Technique Sanitaire 33, 
182, Sept. 1938) gives a description 
of the advances made in France, and 
particularly of a process capable of 
producing a humus, which can be 
directly utilized in agriculture with- 
out being offensive. 

Garbage is placed into completely 
closed cells where it is aerated with 
compressed air. Aerobic thermophilic 
bacteria develop rapidly in the tanks 
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raising the temperature to about 140 
deg. F. (2-3 days) and to 170-180 
deg. F. in 5 days. It remains at 150 
to 165 deg. F. for 20 days when the 
material is discharged. The residue is 
an inoffensive humus-like mass, 
which is mechanically sifted to re- 
move rags and paper, scrap metal, 
and other inert materials. The rags 
and paper are burned, the metal sold, 
the stones, gravel, glass, etc., used 
for fill; ashes are mixed with the 
humus which is supplied to the 
farmers. The humus is in good 
physical condition for soil building. 
Since soil scientists and agricultur- 
ists maintain that humus must be 
added to the soil together with chem- 
ical fertilizers, the product is in con- 
stant and growing demand. 


FILTER AERATION—Years ago 
trickling filters at Atlanta, Ga., were 
equipped with ventilators designed 
to supply the lower sections of the 
filters with air and remove gaseous 
biological end-products. Their use- 
fulness was not apparent, however, 
and they were abandoned. During 
the last few years the question of 
ventilation has been revived both in 
this country and abroad. Recently 
elaborate aeration and de-aeration 
systems were built in the Stuttgart 
plant. Sohler (Gesundheits Ingenieur, 
Dec. 24, 1938) describes the installa- 
tion, consisting of a number of 4-in. 
pipes placed upright. With a settled 
sewage of 97.5 p.p.m. B.O.D. the 
final effluent contained 20.3 p.p.m. 
with normal load of about 300 gal. 
per cu.yd. of filter material. When 
the load was doubled clogging oc- 
curred with consequent deterioration 
of effluent and attendant odors. When 
a better distribution system was in- 
stalled on a section of the filters the 
dosage rate was increased 6 times. 
After one year’s operation the overall 
B.O.D. reduction (including settling) 
was 85.2 per cent for low-rate filters, 
and for high rates on the same filters 
with better distribution 82.7 per cent. 
When the final effluent was properly 
settled the overall B.O.D. reduction 
amounted to 92.4 per cent. During 
the first few weeks of higher dosage 
some pooling was observed, but the 
sludge was apparently washed out, 
because no further difficulties oc- 
curred. It appears that no special 
aeration or recirculation of effluent 
was necessary when the sewage was 
properly distributed on the filters and 
final settling was practiced. 








) 
) 
) 


April 27, 1939 





FROM FIELD AND OFFICE 


rr errr 
Working problems and time-saving methods . . . Edited by Charles S. Hill 
re rence 


Black Traffic Stripes 
Made of Asphalt Mastic 


Rosert Root 
Des Moines, Iowa 


A traffic stripe of asphalt mastic 
about % in. thick has shown good 
service in a trial installation at Des 
Moines, Iowa, and city traffic engi- 
neer Harry Stedman indicates that 
its use will be extended. The trial 
striping was placed on an eight-lane 
brick pavement in June, 1938, and 
neither the summer heat, winter cold 
nor the use ef snowplows has cracked 
or warped the stripe. The mixture 
used was 50 Ib. of 60-65 penetration 
asphalt, 30 lb. of stone dust and 370 
Ib. of sand. It was laid between 
forms of 6-in. boards laid flat; the 
brick surface between forms was first 
painted with hot asphalt and then 
the hot mix was ironed in place 
flush with the % in. thick boards. 
By this construction the edges were 
left somewhat sharp but they were 
soon rounded by traffic. Since instal- 
lation the stripes have compacted and 
worn down to about 1% in. thick. 


° * e 


Bar Bending Schedules 
For Girder Ends 
W. G. Goopwin 
Truscon Steel Co., Boston, Mass. 


At the end of deep girders re- 
inforced with heavy bars, bent for 





x12 3(1tsing) 
yi =$(1-cos >) 
Bar bending diagram for deep reinforced concrete girders. 


x= #(1-sin >) 
yo=4(1+cos 6) 


shear and having hooked ends of 
large diameter, bending schedules re- 
quire carefjil detailing. 

The accémpanying table showing 
points of tangency at hooks for some 
common slopes will cover most cases. 
For intermediate slopes and ordinary 
hook diameters interpolation will 
usually be close enough. Special 
cases may be solved by the formulas 
lettered on the accompanying dia- 
gram. 


¢@ = 15° ¢@ = 30° @ = 45° @ = 60° 


cieaaieaiaiidsedaaaia penal initial as usa naa teas 
A= 64IJau=.73u= 8 J mn = 93 J 
a= .017J wm =.0677 m=.153J m =.25I5 
m= .37 J 22 =.25 5 22 =.15 J zr: = 0675 
w= 98 J w= 93 J yw = 85 J yw = .75 7 


Railings As Wind Breaks 


Anemometer readings measuring 
wind velocity on the Golden Gate 
Bridge, San Francisco, indicate a 
means of reducing the by no means 
negligible hazard to automobiles 
where a gale sweeps a bridge road- 
way. Last February automobiles 
crossed the bridge safely during a 
75-m.p.h. wind (ENR, Feb. 24, 1938, 
p. 311). The recent anemometer 
readings showed a velocity of 42 
m.p-h. over the top of the bridge rail 
at a time when the velocity was only 
21 m.p.h. on the roadway midway 
between the railings, which are 80 ft. 
apart. In other words, in the lee of 
a steel railing 5 ft. 3 in. high, the 
wind velocity was reduced by one 


S-V(H-y)?+(L-x)? 
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This 5-ft. railing on the Golden Gate 
bridge reduces wind velocity on the road- 
way by one half. 


half. The railing panels are made 
up of 4-in. I-beam sections (10 lb. 
per ft.) spaced on 9}-in. centers—i.e., 
there is a 5}-in. open space beside 
each 4-in. vertical beam. Readings 
at the top of the towers show that 
wind velocities 746 ft. above water 
level sometimes are less than on the 
bridge roadway which is only 240 ft. 
above water level at midspan. The 
wind velocity observations were made 
by Russell G. Cone, engineer, Golden 
Gate Bridge and Highway District. 


Radio Control of Pumps 


Until recently Sioux Falls, S. D., 
controlled the operation of the well 
pumps at the north edge of the city 
by 40 overhead wires, the motors 
being started or stopped by switches 
at the power station and main pump- 
ing plant. The well field was a level 
tract a mile from the main station 
and was selected as the site for a 
modern airport. To remove the 
hazard of the overhead wires it was 
essential that the remote-control sys- 
tem be rerouted, rebuilt and a por- 
tion put in an underground conduit. 
Estimates of the cost to revamp the 
system ran to $28,000. 

Investigation of all the remote- 
control systems available led to the 
installation of a wire radio remote 
control system made by the Line 
Material Co., East Stroudsburg, Pa. 
Only two wires are required to con- 
trol the eleven well pumps with suffi- 
cient additional controls to handle 
outlying street lighting, off-peak hot- 
water heating units, display windows 
and other similar usages. The sys- 
tem has been in satisfactory service 
since Dec. 1, 1938, according to 
Joseph S. Nelson, commissioner of 
the Sioux Falls waterworks. 
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BOOK NOTES anD REVIEWS 


The month’s additions to the engineer’s reading and reference list 


Water Supply 


WATER SUPPLY ENGINEERING—By 
Harold E. Babbitt and James J. Doland. 
Third Edition. Published by McGraw- 
Hill Book Co., New York and London. 
690 pp. Price $6. 

The difficulty of keeping a book 
up-to-date in such a diversified and 
changing field as public water sup- 
ply without exceeding reasonable 
bounds has been well met by Babbitt 
and Doland in the revised edition of 
their Water Supply Engineering. 

For the benefit of those who have 
not seen the earlier editions it may 
be noted that the -book treats of 
waterworks finances, hydraulics, rain- 
fall and runoff, and water consump- 
tion; ground and surface waters and 
their development by means of wells, 
dams and reservoirs, aqueducts and 
various types of pumps. 

Specialists in the many divisions 
of the broad field covered by the 
book could readily point out scanty 
treatment and statements misleading 
by their brevity. For them, a score 
of special treatises are available; but 
even they will find this concise review 
of their fields highly useful, especial- 
ly in view of the fact that by no 
means all of the special treatises are 
up-to-date—Reviewed by M. N. 
BAKER, Upper Montclair, N. J. 


Arch Dam Design 


DESIGN OF DAMS—Second Edition. By 
Frank W. Hanna and Robert C. Kennedy. 
478 pp. Published by McGraw-Hill Book 
Co., New York and London. Price $5. 
Major emphasis in this book is 

placed on the design of arch dams, 

especially on an exposition of a 

theory of design developed by the 

authors. Other types of masonry 
dams are treated briefly as are rock- 
fill and earthfill dams. There also 
are chapters on the basic theories 
underlying all dam design, on related 
hydraulic problems, and on dam 
accessories. Because of the large 
amount of space devoted to arch dam 
design in so small a book, the treat- 
ment of other types is necessarily so 
sketchy as to limit the usefulness of 
those sections. Further, the section on 
earth dams is quite out of date, there 


being no reference to the revolu- 
tionary developments since the first 
edition was printed. Tables of dams, 
flood flows, etc., have not been re- 
vised to take account of the remark- 
able floods of recent years. 


Aqueduct History 


HISTORY AND FIRST ANNUAL RE- 
PORT—Metropolitan Water District of 
Southern California. 355 pp. Published 
by the district, Los Angeles. Price, 
paper 50c., cloth $1. 

This book gives a history of the 
project to bring Colorado River 
water to Southern California to- 
gether with a comprehensive out- 
line of the planning and construc- 
tion of the 220-mi. aqueduct system. 
Attention is given to each phase of 
the undertaking such as surveys, lo- 
cation, financing, design, specifica- 
tions and contracts, testing and pur- 
chasing. There are numerous pictures 
and reproductions of engineering 
drawings as well as much informa- 
tion, tabular and in text, on the use 
of water in the south coastal plain, 
construction costs, principal con- 
tracts, personnel and a copy of the 
Metropolitan Water District act. 


Sewer Service Charges 


SEWER RENTALS—A study by the 
American Public Works Association in 
cooperation with Municipal Finance 
Officers Association and American Mu- 
nicipal Association. 113 pp. Published 
by American Public Works Association, 
Chicago. Price $1.50. 

In accumulating, classifying and 
interpreting administrative experi- 
ence with sewer-service charges in 
over 100 cities, the American Public 
Works Association has made avail- 
able the first complete analysis of this 
relatively new method of financing. 
And the presentation is happily timed 
to meet a pressing need for authori- 
tative information on the subject. In 
this book can be found the answers 
to practically every question concern- 
ing rate structures, special rate prob- 
lems, billing and collection practices, 
and disposition of revenue. But it is 
not an academic treatise on sewer 
rental philosophy, nor is it simply a 
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questionnaire census of cities which 
employ this method of revenue-rais- 
ing. It is a practical exposition of 
facts and theory revealed from a 
study of procedures in 104 cities 
varying in size from 600 to 300,000 
population. Municipal officials who 
are considering the adoption of 
sewer service charges to meet operat- 
ing expenses as well as to finance 
new construction, need this book to 
make an intelligent appraisal of the 
merits, weaknesses and methods of 
application of this system. 


Traffic Engineering 


1938 PROCEEDINGS OF INSTITUTE 
OF TRAFFIC ENGINEERS—106 pp. 
H. F. Hammond, secretary-treasurer, 60 
John St., New York City. Price $1. 
Mounting interest in traffic engi- 

neering and meagerness of literature 
on that subject make the proceedings 
of the Institute of Traffic Engineers 
more than ordinarily desirable for 
interested officials of smaller cities 
without traffic engineering depart- 
ments. In the larger cities where spe- 
cialists are employed the engineers 
of the traffic department will find 
much valuable data on modern prac- 
tice in the 19 papers and discussions 
contained in this book. 


MISCELLANEOUS NOTES 
ON BOOKLETS anp REPRINTS 


Tue Symposium on Impact TEst- 
ING, held at the 41st annual meeting 
of the American Society for Testing 
Materials, has been published in pam- 
phlet form by the society as a reprint 
from its Proceedings. Price, $1.25. 


Tue FourtH Procress Report of 
the joint investigation of fissures in 
railroad rails being conducted jointly 
by the Engineering Experiment Sta- 
tion, University of Illinois, the As- 
sociation of American Railroads and 
the Rail Manufacturers Technical 
Committee, has been published as 
University of Illinois, Urbana, Ill. as 
Bulletin 93. Price, 15c. 


OrHerR Butietins of the Uni- 
versity of Illinois of interest to the 
civil engineering field are: “A Dis- 
tribution Procedure for the Analysis 
of Slabs Continuous Over Flexible 
Beams”, price $1; “Solution for Cer- 

(Continued on page 74) 
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Water Supply 


WATER SUPPLY ENGINEERING—By 
Harold E. Babbitt and James J. Doland. 
Third Edition. Published by McGraw- 
Hill Book Co., New York and London. 
690 pp. Price $6. 

The difficulty of keeping a book 
up-to-date in such a diversified and 
changing field as public water sup- 
ply without exceeding reasonable 
bounds has been well met by Babbitt 
and Doland in the revised edition of 
their Water Supply Engineering. 

For the benefit of those who have 
not seen the earlier editions it may 
be noted that the book treats of 
waterworks finances, hydraulics, rain- 
fall and runoff, and water consump- 
tion; ground and surface waters and 
their development by means of wells, 
dams and reservoirs, aqueducts and 
various types of pumps. 

Specialists in the many divisions 
of the broad field covered by the 
book could readily point out scanty 
treatment and statements misleading 
by their brevity. For them, a score 
of special treatises are available; but 
even they will find this concise review 
of their fields highly useful, especial- 
ly in view of the fact that by no 
means all of the special treatises are 
up-to-date—Reviewed by M. N. 
BAKER, Upper Montclair, N. J. 


Arch Dam Design 


DESIGN OF DAMS—Second Edition. By 
Frank W. Hanna and Robert C. Kennedy. 
478 pp. Published by McGraw-Hill Book 
Co., New York and London. Price $5. 
Major emphasis in this book is 

placed on the design of arch dams, 

especially on an exposition of a 

theory of design developed by the 

authors. Other types of masonry 
dams are treated briefly as are rock- 
fill and earthfill dams. There also 
are chapters on the basic theories 
underlying all dam design, on related 
hydraulic problems, and on dam 
accessories. Because of the large 
amount of space devoted to arch dam 
design in so small a book, the treat- 
ment of other types is necessarily so 
sketchy as to limit the usefulness of 
those sections. Further, the section on 
earth dams is quite out of date, there 





being no reference to the revolu- 
tionary developments since the first 
edition was printed. Tables of dams, 
flood flows, etc., have not been re- 
vised to take account of the remark- 
able floods of recent years. 


Aqueduct History 


HISTORY AND FIRST ANNUAL RE- 
PORT—Metropolitan Water District of 
Southern California. 355 pp. Published 
by the district, Los Angeles. Price, 
paper 50c., cloth $1. 

This book gives a history of the 
project to bring Colorado River 
water to Southern California to- 
gether with a comprehensive out- 
line of the planning and construc- 
tion of the 220-mi. aqueduct system. 
Attention is given to each phase of 
the undertaking such as surveys, lo- 
cation, financing, design, specifica- 
tions and contracts, testing and pur- 
chasing. There are numerous pictures 
and reproductions of engineering 
drawings as well as much informa- 
tion, tabular and in text, on the use 
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questionnaire census of cities which 
employ this method of revenue-rais- 
ing. It is a practical exposition of 
facts and theory revealed from a 
study of procedures in 104 cities 
varying in size from 600 to 300,000 
population. Municipal officials who 
are considering the adoption of 
sewer service charges to meet operat- 
ing expenses as well as to finance 
new construction, need this book to 
make an intelligent appraisal of the 
merits, weaknesses and methods of 
application of this system. 


Traffic Engineering 


1938 PROCEEDINGS OF INSTITUTE 
OF TRAFFIC ENGINEERS—106 pp. 
H. F. Hammond, secretary-treasurer, 60 
John St., New York City. Price $1. 
Mounting interest in traffic engi- 

neering and meagerness of literature 
on that subject make the proceedings 
of the Institute of Traffic Engineers 
more than ordinarily desirable for 
interested officials of smaller cities 
without traffic engineering depart- 
ments. In the larger cities where spe- 
cialists are employed the engineers 
of the traffic department will find 
much valuable data on modern prac- 
tice in the 19 papers and discussions 
contained in this book. 
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FOR FASTENING 
WIRE ROPE 


SAFELY 


Steel cables should be fastened 
with Steel Clips. The Genuine 
CROSBY CLIP matches your 
fine steel cables in quality and 
its perfect gripping design in- 
sures safety. 


Hot galvanized — will not rust. 
Made since 1883 by the 


AMERICAN HOIST 
DERRICK CO 


SWIMMING POOL 
BERMUDA 


This is a large Swimming Pool built by 
us for the Bermudiana Hotel, Hamilton, 
Bermuda, from a unique design originated 


leak proof and maintained at very low cost. 


Our Bulletin 1200 contains 65 pages full of 
photographs and interesting stories of many 
uses of “GUNITE” that assure the highest type 
of construction at low cost for the quality ob- 
tained. Send for a copy, now! 


The “CEMENT GUN” can be bought 
by anyone, and used without restrictions. 


CEMENT GUN COMPANY 


Manufacturers of the “CEMENT GUN” 
ALLENTOWN, PENNSYLVANIA 


———______—. 
WE ARE ALSO “GUNITE” CONTRACTORS 
LET US BID ON YOUR WORK 


tain Rectangular Slabs Continuous 
Over Flexible Supports”, Bulletin No. 
81, price, $1; “Fatigue Tests of Riv- 
eted Joints”, Bulletin No. 79, price 
$1. All can be obtained from the 
University at Urbana, IIl. 


ACCOMPLISHMENTS of the Works 
Progress Administration are sum- 
marized in a large pamphlet entitled 
“Inventory—An Appraisal of the Re- 
sults of the Works Progress Admin- 
istration”. Much of the data is pub- 
lished in the form of full page pic- 
torial plates. 


An ORIGIN AND DESTINATION sur- 
vey of vehicular traffic was made re- 
cently in the Chicago Park District. 
WPA furnished the personnel but 
Otto K. Jelinek, traffic engineer of 
the park district, directed the work. 
That traffic concentration is directly 
in proportion to population and recre- 
ational, industrial, commercial and 
other activities is the principal con- 
clusion. Another statement is that the 
central business district dominates 
the traffic trend and is the hub of 
traffic distribution. A plea is made 
for limited ways. This 41-p. mono- 
graph is the fifth of a series dealing 
with various traffic problems. 


NEW PUBLICATIONS 


A MANUAL OF THE SLIDE RULE— 
By J. E. Thompson. 220 pp. Published 
by D. Van Nostrand Co., Inc., New 
York. Price $1.75. 


LOW DAMS—A Manual of Design for 
Small Water Storage Projects. 431 pp. 
Prepared and published by the National 
Resources Committee. Price $1.25, Su- 
perintendent of Documents, Washington. 


REORGANIZATION OF THE NA- 
TIONAL GOVERNMENT — WHAT 
DOES IT INVOLVE?—By Lewis Mer- 
iam and Laurence F. Schmeckebier. 272 
pp. Published by the Brookings Institu- 
tion, Washington, D. C. Price $2. 


HEATING, VENTILATING, AIR CON- 
DITIONING GUIDE, 1939—1,160 pp. 
Published by the American Society of 
Heating and Ventilating Engineers, 
New York. Price, $5; thumb indexed 
edition, $5.50. 


IDRAULICA—Basi Scientifiche e Appli- 
cazioni Techniche—Vol. I, Part I, Sec- 
ond Edition. By Giulio de Marchi. 200 
pp. Published by Ulrico Hoepli, Milan, 
Italy. 


PUBLIC UTILITY APPRAISALS—47 pp. 
Prepared and published by Jensen, 
Bowen & Farrell, Ann Arbor, Mich. 
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PROCEEDINGS OF THE MONTANA 
NATIONAL BITUMINOUS CONFER. 
ENCE—620 pp. Published by the Mon- 
tana State Highway Commission, Hel- 
ena, Mont. 


TRENCH, SURFACE, BOMB-PROOF 
AND OTHER AIR-RAID SHELTERS 
—By Ove N. Arup. 63 pp. Published by 
Concrete Publications, Ltd., 14  Dart- 
mouth St., Westminster, S. W. 1, Lon- 
don. Price, 6s. 6d. 


THE NILE BASIN—By H. E. Hurst and 
P. Phillips. 728 pp. Published by the 
Ministry of Public Works, Government 
Press, Cairo, Egypt. 


REINFORCED CONCRETE BRIDGES— 
By F. W. Taylor, S. E. Thompson, Ed- 
ward Smulski. 456 pp. Published by 
John Wiley & Sons, New York; Chap- 
man & Hall, London. Price, $6.50. 


CONNECTICUT GROUND WATER SUR- 
VEY—Record of Wells, Springs and 
Ground-Water Levels—Bulletins GW-1 
to GW-6, inclusive. About 200 pp. each. 
Prepared and published by the Works 
Progress Administration for Connecti- 
cut and the Connecticut State Water 
Commission, under the direction of the 
Geological Survey, Hartford, Conn. 


REPORTS AND PAMPHLETS 


THE ENGINEER AND THE PUBLIC, 
Association of Professional Engineers of 
Manitoba, Winnepeg, Man. 


CALCIUM CHLORIDE AND PORT- 
LAND CEMENT, Solvay Sales Corp., 
New York. 


HIGHWAY COSTS, C. B. Breed, Clifford 
Older and W. S. Downs. Submitted to 
Association of American Railroads. 


THE STREAM CONTROL COMMIS. 
SION, Fourth Biennial Report, Lansing, 
Mich. 


CRUSHED STONE INDUSTRY; Changes 
in Technology and Labor Requirements, 
WPA, Washington, D. C. 


CONNECTICUT CANALS, a reprint from 
the 54th Annual Report, Connecticut So- 
ciety of Civil Engineers, New Haven, 
Conn. 


A STATE SYSTEM OF PLANE CO. 
ORDINATES, Bulletin No. 36, Co-ordi- 
nate Zones, Division of State Planning, 
Albany. 


AMERICAN INSTITUTE OF STEEL 
CONSTRUCTION, INC., Proceedings of 
Sixteenth Annual Convention, 1938, 
French Lick, Ind. 


REPORT OF COMMITTEE, appointed 
Sept. 20, 1938 by the President of the 
United States to submit recommenda- 
tions upon the general transportation 
situation, Pennsylvania Railroad Co., 
Philadelphia. 
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An Introduction To 
Construction Costs—1939 Edition 


_ ESTIMATES, whether for de- 
signing, bidding or appraising, 
are a controlling factor in the con- 
duct of the construction business. 
They govern planning, causing adop- 
tion or abandonment of a proposal; 
they guide bidding, fixing first who 
gets the job and last whether he 
makes a profit or a loss; and 
they determine the rates, 
charges and tolls for the fa- 
cilities that they make possi- 
ble. Cost data, in brief, consti- 
tute the one really universal 
language of the widely divers- 
ified construction industry. 

In the following 70 pages, 
this importance of construc- 
tion costs is given full em- 
phasis. The guiding objective 
is to present the figures in 
useful and usable form. No at- 
tempt is made at interpreta- 
tion, the collected data con- 
stituting a reference manual 
rather than a series of discus- 
sions in costs. Prior to last 
year, these cost data were 
published and sold separately 
in booklet form under the title 
of “Construction Costs”. Now 
that the “cost book” is a part 
of the regular contents of En- 
gineering News-Record, the 
data are available to every 
subscriber. 

As an introduction to the detailed 
material that follows, a brief sum- 
mary may be useful. The year 1938 
was, on the whole, equal to or 
slightly better than 1937. Total 
volume of work was greater and 
costs were more steady, leveling off 
after the sustained rise that began 
in 1932. According to the ENR 
Construction Cost Index, an _ll- 
time peak in costs was reached in 
October, 1937, after which a slow 
decline occurred, stretching through- 
out the first half of 1938. A reduc- 
tion in steel prices, fluctuating lum- 
ber prices and small increases in 
wage rates brought the index to 
234.89 at the end of December, 
which compared with 241.05 twelve 


Wages—per hour; Cement—per bbl.; Steel—per cwt. 


that affected the 


months earlier. In the companion 
ENR Building Cost Index, where 
skilled labor instead of common 
labor costs are reflected, a similar 
drop occurred, so that December, 
1938, was 196.07 on the chart com- 
pared to 200.45 for December, 1937. 
The changes in both indexes resulted 


D M J 


Changes during 1938 in wages and material prices 
ENR Construction Cost Index. 


from the fact that reductions in the 
materials components exceeded in- 
creases in labor rates. 

Wage rate increases for the most 
part occurred early in the year, 
after which relatively steady condi- 
tions prevailed. For unskilled work- 
ers the average rate paid in 20 rep- 
resentative cities was 67.8 cents per 
hour, compared with 64.5 cents 
during the previous year; compar- 
able rates for skilled workers were 
$1.41 against $1.32. These are 
yearly averages. However, of more 
concern to current construction are 
the rates at the end of the year, 
which stood at record high levels: 
68.2 cents for unskilled and $1.43 
for skilled. 


Despite some changes, prices of 
basic construction materials held 
remarkably steady during 1938. 
Structural steel shapes at Pittsburgh 
averaged $2.18 per hundred pounds 
for the year due to a drop from 
$2.25 to $2.10 in July. The year’s 
average was 3 cents below 1937. 
Lumber fluctuated somewhat 
throughout the year, and the 
average price of $30.52 per 
1,000 ft. board measure for 
2x4-in. fir and pine in the 20 
cities showed a 13 per cent 
drop from the 1937 average 
of $35.11. Common brick 
prices at New York rose from 
an average of $12.50 per 
thousand in 1937 to $13.10. 

Cement was another one of 
the four basic commodities to 
show a price increase, rising 
in the New York market from 
an average of $2.07 per bar- 
rel in 1937 to $2.12 in 1938. 
During the year the price of 
cement varied from $2.05 in 
January to $1.95 in July, to 
$2.30 in August, to $2.15 in 
December. This is exclusive of 
bag costs. 

Another element of con- 
struction costs is the cost of 
financing. Municipalities seek- 
ing funds through bond issues 
have enjoyed the lowest in- 
terest rates in history; during 1938 
the average yield for high-grade 
municipal bonds was 2.91 per cent. 
Industrial companies and _ utilities, 
however, had to pay more for the 
use of money in 1938 than in 1937, 
although about the same rate pre- 
vailed as in the 1923-1929 period, 
namely about 5 per cent. 

Another cost factor, particularly 
important to contractors, is the in- 
terest rate charged customers by 
banks in the principal cities. As 
charted elsewhere in this issue, such 
domestic money rates continue to be 
lowest in New York City and high- 
est in southern and western cities, 
although all rates are considerably 
below the 20-year record. 


Lumber—per M ft. B. M. of 2x4 Fir and Pine 
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ENR Construction Cost ta 


r HE Engineering News-Record Con- 
struction Cost Index has four 
components, (1) structural steel 
shapes at Pittsburgh; (2) cement at 
Chicago; (3) lumber, which until 
1935 was 12x12 long leaf yellow 
pine wholesale at New York, and 
since 1935 is 2x4 S4S pine and fir 
in carload lots, ENR 20-cities aver- 
age; (4) common labor, ENR 20- 
cities average of wage rates in force. 


The weighting for the original price 
series is given in the following compu- 
tation for the December, 1934 index: 

Steel 25 cwt.x 180= 45.00 
Lumber 0.6 x 61.00 = 36.60 
Cement 6x 200= 12.00 
Labor 200 x .5413 = 108.26 


Index 201.86 
The weighting for the new lumber 
price series is 1.088, and the compu- 


tation for January, 1939 index is: 
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25 ewt. x 2.0675 = 51.69 

1.088 x 30.78= 33.49 
2.19= 13.14 
682 = 136.40 


Index 234.72 


This Construction Cost Index is de- 
signed to predict changes in construc- 
tion cost trends and to measure the 
movement of construction costs in 
general. It is not intended to apply 
to any specific class of construction 
or to a particular locality. 


Steel 

Lumber 
Cement 6x 
Labor 200 x 


ENR Building Cost Index 


In practice, the construction cost 
index has been used widely to apply 


Engineering News-Record BUILDING Cost Index—1913 = 100 
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ENR CONSTRUCTION COST INDEX— ENR BUILDING COST INDEX 
200 
‘ e 
| 
PE 
said 


1913 «1914 1915) 1916) 1917 1918 1919 1920 1921 


to building costs, and when common 
and skilled labor rates move in simi- 
lar trends it is a satisfactory measure 
of relative building cost movement. 
However, following the low wage 


(1913=100) 


ENR Construction Cost index 


imber price eortes uset 


1972 1923 1926 1927 1928 

rates of 1932, common labor climbed 
much faster than skilled and reached 
new all-time highs by July, 1937. 
The increase was in the lower ranges 
between union and non-union. When 


* Superseded by figures in last four columns using 2 x 4 fir and pine lumber component. 
_ t Based on 2x 4 SAS fir and pine ENR 20 cities average lumber component instead of 12x 12 yellow 


wholesale in New York used prior to 1935. 


pine 
For fuller explanation of change in lumber component see page C-5 of June 30, 1938 ENR. 


CONSTRUCTION Cost Index—1913 = 100 
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“prevailing” wages became synony- 
mous with union wages the gap closed 
up, hence the ENR 20-cities wage av- 
erage increased more rapidly than the 
union rates. 

To provide a more representative 
measure of building cost movement, 
the skilled labor trend has been sub- 
stituted for the common labor trend 
in the ENR Construction Cost index, 
and the ENR Building Cost index 
computed. The labor weighting ap- 
plied to the ENR skilled labor average 
for 20-cities thus becomes 68.38 hr., 
and the computation for the Jan. 1939 
Building Cost Index is: 


Steel 25 ewt. x 2.0675 = 51.69 
Lumber 1.088 x 30.78= 33.49 
Cement 6x 2.19= 13.14 
Labor 68.38x 1.432= 97.92 


Index 196.24 


Base Conversion Table 


To convert ENR Construction and Build- 
ing Cost Indexes 
From 
1913 = 100 Base 
To Divide 1913100 Values By 


Const. Bldg. 
Cost Index 
2.0803 1.8499 
2.0702 
1910-14=3100 .... .9380 
1924==100 2.1536 
1923-25=100 ..... 2.1204 
1914==100 
1911100 
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. OU'LL be interested in our experience with your 
Cletrac new Model F Diesel drawing a 12 yard 

hydraulic scraper,” writes one Cletrac owner. (Name 
on request.) 
“During one month in which we worked the outfit ap- 
proximately 200 hours, we moved 25,000 cubic yards 
of pay dirt or an average of 125 yards an hour. 
“On an especially easy cut of 5,000 yards, which we 
moved in exacily 35 hours, the average was 140 cubic 
yards of pay dirt per hour. 
“The haul in the first instance was 500 feet; in the 
second, 200 feet. Your outfit is ‘tip-top’ in every way.” 
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This Cletrac Diesel of 95 h. p. handles a twelve yard scraper 
with ease. Fuel consumption is remarkably low. 






HETHER operating under “easy” 

conditions or “tough” going, every 
feature of Cletrac design and construction is 
planned to give “tip-top” performance every 
hour—every day. 


With electric starting, for example, Cletracs are 
on the job faster in the morning. 


Cletracs are properly balanced without un- 
necessary weight. The weight saving alone 
means as much as 19% greater pay load 
on a 30% grade. 


Cletracs are “tip-top” for another reason— 
Controlled Differential Steering. This feature— 
exclusive with Cletrac—keeps both tracks 
pulling at all times. There’s no loss of power 
by stopping one track. You handle larger loads 
on the turns...maneuver the tractor more 
easily. .- turn more smoothly. Cletracs do not “turn on a dime,” but note the short turning 
It's Cletrac “tip-top” performance capacity, radius through Controlled Differential Steering. 
economy and dependability that keeps 

difficult jobs on schedule and earns bonuses 

on the easier ones. 


Best of all, there’s a Cletrac size and model 
from 14 to 95 horsepower—either gasoline or 
Diesel—to fit any job. You can choose the 
tight size for your operations. Ask the nearest 
distributor for an on-the-job demonstration. 


THE CLEVELAND TRACTOR CO. 


CLEVELAND, OHIO 












Two 94 h. p. Cletracs with bulldozers move full blades of dirt. 
Cletracs handle easily—are back for another load in a hurry. 


HORSEPOWER - GASOLINE OR DIESEL 
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Special Building Cost Indexes 


UILDING COST INDEXES, reported 
here in both tabular and chart 
form, represent a variety of methods 
of measuring cost changes and trends. 
Aberthaw Index—Computed by re- 
pricing, each quarter, a seven-story 
and basement reinforced concrete 
(62’ 4” x 202’ 4”) building con- 
structed in New England in 1914. 
Repricing is on same basis as though 
a construction bid were to be sub- 
mitted to duplicate the original build- 
ing. Current market prices for ma- 
terials and bids from sub-contractors 
are obtained. Labor costs are based 
on current experience with similar 
construction. 

American Appraisal Co. Index— 
Averages four types of buildings— 
wood frame; brick-wood frame; 
brick-steel frame; and_ reinforced 
concrete, based on a national average 
covering 30 cities. These indexes 
‘cover structural items only, and do 
not include factors for plumbing, 
heating, lighting and elevators. The 
index figures are calculated on the 
basis of normal average material 
prices, average labor wages, and the 
market conditions in thirty repre- 
sentative cities. They do not reflect 
extremes such as premium prices and 
over-time wages for rush work dur- 


ing boom periods or the “extreme 
low” of cut-throat practices during 
depressions. Reported monthly. 


Associated General Contractors In- 
dex—Combines wages and materials 
in the proportion of 40 and 60 
per cent respectively. Wages are 
prevailing rates paid for hod carriers 
and common labor, and prices are 
for sand, gravel, crushed stone, Port- 
land cement, common brick, lumber, 
all weighted equally, hollow tile 4, 
and structural and reinforcing steel, 
together weighted 4. These wages 
and prices are reported by 12 dis- 
trict offices of the Associated General 
Contractors, from Atlanta, Baltimore, 
Boston, Chicago, Cincinnati, Cleve- 
land, Detroit, Los Angeles, New 
York, Philadelphia, St. Louis and 
San Francisco. Reported monthly. 

Boeckh Index—(see table on ac- 
companying page). Computed by 
E. H. Boeckh & Associates, Inc., Cin- 
cinnati, O., as of the first of each 
month, from basic cost data on ma- 
terials obtained for most part from 
local building trade papers. Prevail- 
ing wage rates are obtained from 
contractors. Actual rather than 
nominal rates for both skilled and 


common labor are used. An arbitrary 
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labor efficiency correction is used, 
based. on study of labor conditions 
in each area. Weights are based on 
studies of actual building costs, and 
vary with the different types of struc- 
tures. Reported monthly. 

Fruin-Colnon Index — Represents 
building index number for St. Louis, 
determined by this contractor’s actual 
and estimated costs of material and 
labor on an industrial plant consist- 
ing of five buildings in St. Louis. 

George A. Fuller Index—Based on 
composite of three commercial type 
buildings, 1913 = 100. Index com- 
puted by repricing 36 major cost 
elements including mechanicals, ele- 
vators, wiring, heating and ventilat- 
ing. Computed periodically. 

Turner Index—Compiled by Tur- 
ner Construction Co., New York for 
eastern cities, is based on actual 
costs encountered on its own build- 
ing construction work. These factors 
are considered: labor rates; materials 
prices; productivity of labor; effi- 
ciency of plant and management; 
competitive conditions. Computed 
periodically. 

Tuttle Index—Represents costs of 
general building, both industrial and 
architectural, in the East. This index 
was not computed from June, 1933 
until Feb. 1934. It was resumed Mar. 
1, 1934 by re-computing cost of 
1932 building on basis of 1934 cost 
experience, and determining relative 


American Appraisal Company Construction Cost Trend Index — 1913 = 100 


For average of four types of buildings: all Frame, Brick Wood Frame, 
Brick Steel Frame and Reinforced Concrete. 


These indices cover structural items only, and do not include factors 
for Plumbing, Heating, Lighting, Elevators, etc. 


BALTIMORE 
PHILADELPHIA 
PITTSBURGH 


CINCINNATI 
CLEVELAND 


srirsusa such ss Segue proms snd overtime wage fr rach work Guring ponm peciods 
extremes premium prices and overtime wages for work during boom periods or 
the “ extreme low ” of cut throat practices during the “ depression periods,” 
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change in cost. It is re-computed Building Cost Indexes 
periodically as warranted. ’ , 


: New Cummins Aber-_ Fruin- 
Cummins Constr. Corp. (Known as York* Constr. thaw Colnon Fuller Turner Tuttle 


Consolidated Engineering Co. Index 100 100 100 100 100 


° ER 102 97. 100 101.5 100 
prior to 1938.) Composite index of 99 97 102 129.5 103 


construction costs in Baltimore of 116 108. 108 120 


closed shop and of open shop build- . oa es a 
ing contractors. In Baltimore 90 per 171 170. 174 196 


cent of the contractors work on an 230 247. 227 252 


open shop basis and do about 80 oo eg a oa 


per cent of the construction business. 215 226. 217 196 
The index is a composite of all types ocr 213. = ret 
of buildings. The labor component 230 218 195 
fluctuates with supply and demand 223 214 190 
in the open shop work, and the pre- ee pon ome 
dominance of this class of work causes 238 207 165 


a greater fluctuation in the composite om a a 
index than if closed shop predomi- 197 181 140 
nated with fixed wages for contract 209 191 160 


periods. This index was established aa Pe so 
in 1911. Values prior to 1913 are 226 210, 186.5 192 


listed in the following tabulation: 189 243 : 191.1 207 192.1 188 
1860-1880 = 63 1900-1913 — 87.5 * Brick and concrete building, New York, series converted to 1913=100. 


1880-1900 = 70 1900 s= 75.1 


WOMNOWOUHWADUDYHOM OHH RIS 


BUILDING COST INDEXES—ENR— COMPOSITE AND ENGINEERING 
1905 85.6 | 1909 


1906 92.4] 1910 99. (1913=100) 
1907 96.7] 1911 96. 
1908 91.3 | 1912 


Values are computed monthly. 


Handy Public Utility Index—Com- 
piled by Whitman, Requardt and 
Smith, consulting engineers, Balti- 
more, for 5 geographic divisions of 
the United States. First published in 
Electrical W orld, April 14, 1923 and = 
Gas Age Record, Oct. 13, 1923. ENP Construction Cost indéx 


ENR Building Cost index 


; ; ; . Assoc General Contractors of Amer. Buildi 
Prices of basic materials: cement, ee teenie 


. : : Cummins Constr. Corp., Baitimore, Buil 
sand, stone, cast iron pipe, wire, are Gecan Miciend Gener be Mert Beas” 


obtained from Engineering News- Handy Ren Cone Bld. At Seaboard 00 
Record, Iron Age and other sources, : 

and checked where possible against MBuesenresvnwmranraneseenenrnen vn nrBwe Ss HHT 
prices actually paid. Labor cost 

trends are from such sources as 

U. S. Department of Labor and BUILDING COST INDEXES— ENR AND CONTRACTOR 
National Association of Builders Ex- 

changes. Mechanical and electrical (1913=100) 
equipment prices and trends are 

from nationally known manufac- 

turers. These prices of materials, 

labor and equipment are reduced to 

indexes, 1911 = 100. Items of more 

recent development are based upon 

a later year. Proportions of basic 

materials, labor and equipment, de- 

termined by analyses of many mil- 

lions of dollars’ worth of plant and iitiiteninnia 
construction, develop the weights ap- Be Rtime Det ten 
plied to materials, labor and equip- Fruin Colnon, St.Louis 

ment indexes to obtain the composite ; 

indexes reported. Computed January 
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MAP SHOWING DIVISION OF THE COUNTRY 
INTO REGIONAL GROUPS FOR WHICH 
INDICES HAVE BEEN ESTABLISHED 


Oy Seprierig Reais, Sareey of Salvation, 








| Railroad Construction Cost Indexes 





HESE indexes by Engineering 
; Section, Bureau of Valuation, In- 
| terstate Commerce Commission, in- 
. clude items such as grading, tunnel 
excavation, bridges, ballast haul, 
track-laying and surfacing, developed 
from analysis of major construction 
contracts over a period of 30 years. 250 
Indexes for material accounts such 

as ties, rails, other track material, 

ballast and fences are based on 

studies of carriers’ returns to Valua- 200 
tion Order 14, joint studies made 

with various sub-committees of Presi- 

dents’ Conference Committee, well- 

known engineering and trade publi- . '5° 
cations, contracts covering major 
construction projects over a period 
of 30 years, and other informa- 
tion furnished by individual carriers. 


RAILROAD COST INDEX 


Ei Gt Bx My @y Zvi ou Om 
Group Numbers 





100 


gt wows 0 


1915 1920 1925 1930 1935 1937 


Railroad Cost Indexes for Regions by Years for Load’ Construction — 1910-14 — 100 
Total of Accounts 1-46, ROAD, Engineering Section, Bureau of Valuation, Interstate Commerce Commission, July 1, 1938 
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(Indexes represent territorial index factors and are not necessarily applicable 
for determining unit reproduction costs upon individual roads.) 


Railroad Cost Indexes by Accounts Applicable to Entire U. S., Regions | to Vill, Incl. 

















































































Engineering............. 110 | 134 171 161 | 160 | 152] 143 | 131 | 127] 131 | 131) 133 | 142 
Rok bute babe hed 110 | 130 164 135 | 133 | 123 | 118} 106} 98} 100 | 101} 991] 103 
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Wharves and Docks 114 | 133 | 152 | 178 | 204) 167 175 177 178 | 178 | 172 | 158 | 136] 141 | 146] 146] 149] 153 
Goal and Ore 117 | 145 | 155 84 | 204 | 170 176 174 176 | 176 | 172 | 157 | 136] 142] 147 | 147] 151} 153 
Gas Produci c 122 | 148 | 175 | 194} 213 189 185 189 | 189 | 178] 163 | 145 | 148 | 179 | 179] 178] 178 
Telegraph & Teleph. -| 124] 147] 158 | 164] 192 179 157 165 | 165 | 150 | 138) 121 | 119) 125) 131] 131 | 135 
Signals and Interlockers..| 106 | 132 | 152 | 165 | 175 164 | 162] 169 155 | 154] 147] 138] 130 | 130] 133 | 136) 138] 143 
SNe ROOGER, CR UO GAIN go ke voc ades noche y 0sstenek iheagastencdels bak cles wikis oc carh end tebdensiebeeuleck Gakieal eee sue toamed ovseviccncel 1904 10 
Pwr Plant Buildings.....| 122 | 141 | 158 | 189 | 218 184 196 | 191 | 186 191 | 189 | 177 | 162] 138 | 143} 148 | 148] 152] 167 
Pwr Substa Bidgs........ 117 | 137 | 156 | 187 | 218 180 197 | 192] 188 191 | 190 | 176] 161 | 137 | 142] 147 | 147] 138] 164 
Pwr Tranamn Sys........ 166 | 190 | 181 | 186] 176 132 136 | 140] 141 142 | 150 | 136] 116] 98] 981] 103 | 105} 108 | 123 
Pwr Dist = pankbe kes cae 148 | 178 | 192 | 189 | 205 163 172 | 175 | 176 178 | 181 | 173 | 148] 144) 144) 148] 151] 152] 155 
Pwr Line Poles, Fixtrs....| 116 | 145 | 169 | 194 | 230 179 203 | 185 | 183 199 | 209 | 200 | 172 | 147] 147] 150] 153] 148| 157 
Un nduits 110 | 119 | 172 | 206 | 250 214 215 | 220 | 216 | 219] 219 | 217 | 215) 175 | 175 | 175 | 180] 184) 185) 185 
Mise. Structures......... 117 | 137 | 156 217 179 195 | 190 | 186 | 191 | 190 | 189 | 182] 164] 141 |] 146 | 151} 151) 154] 161 
BE Ss kcantisenadda 124 | 153 | 177 190 191 | 191 | 190 | 190} 190] 190] 190} 181 | 156] 150) 145] 145] 145] 150 
Roadway Machines. ..... 113 | 127 | 146 149 151 | 151 | 151 | 151 | 149] 148] 147] 144] 138] 138] 147] 1471] 147] 161 
Roadway Small Tools. 100 | 179 | 179 170 185 | 190 | 190] 191 | 191 | 190 | 160 | 155 | 155] 150 | 150] 150] 160 | 170 
Machinery......... 126 | 155 | 192 173 185 | 185 | 186 | 187] 189 | 191 | 176 | 166} 155 | 155 | 179) 179] 179) 198 
Power Plant Machi: e| 126 | 155 | 192 173 185 | 185 | 186 | 187 | 189 | 191 | 176] 166] 155 | 155 | 179] 179) 193 | 206 
Power Substation Appar..| 126 | 155 | 192 173 185 | 186! 187 | 189 | 191 | 1761 1661 155 1 155 | 1791 179] 145 1 149 
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FOR EXAMPLE 


HERE ARE SOME BRINGS YOU 


OF THESE MEN 4 


193 188 186 
161 171 168 165 167 166 
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R. E. BERGFORD 


178 178 177 182 178 181 1 
163 174 173 174 178 167 161 165 162 


191 172 180 


H. C. HALLEY 


184 193 180 


179 192 
146 183 160 


* 400 101 111 127 145 161 
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Wiiar Tyee of asphalt construction is 
most economical for your traffic require- 


ments and road fund limitations? How 
much will it cost? How can you handle 
the work most economically? These and 
dozens of other questions which confront 
contractors and highway planning depart- 
ments can be answered quickly and accu- 
rately by your local Standard Oil Asphalt 
Representative. 

But that isn’t all. This Special Asphalt 
Representative, conveniently located near 


Vy 


you, can be valuable to you in many ways 
as your asphalt street or highway program 
progresses. He can be on the job whenever 
he is needed. He can help estimate your 
asphalt requirements or follow up on orders 
and deliveries. He will see that you take 
full advantage of the complete facilities 
which Standard offers to users of asphalt. 
You can reach this Special Asphalt Rep- 
resentative through any local Standard 
Oil (Indiana) office or by writing 910 S. 
Michigan Ave., Chicago, Illinois. 
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-ENGINEERING NEWS-RECORD: 


Relative Value of Utility Systems 


C. F. Lambert, Utility Engineer and Consultant, Miami, Fla. 


T= RECORD brings up to Jan. 1, 
1939, values of five utilities orig- 
inally published in Engineering News- 
Record, May 7, 1925 and brought up 
to date annually in Construction 
Costs, 1931 to 1937. 

In computing each of these five 
utility value trends, additional plants 
have been added until about twice as 
many are now used as originally. The 
trend in equipment as well as in 
prices is thus followed. Values for 
each year are the average for the 
entire year. 

Definition of the items used in com- 
puting these price trends is shown for 
each utility in the accompanying sum- 
mary. 

Table II shows values on a 1926 
base, Table III on a 1913 base. Charts 
on the opposite page illustrate com- 
parable annual values of all five utili- 
ties as well as the annual average 
trend, the preceding 5- and the pre- 
ceding 10-year average trends, while 
Table I gives the 1938 monthly values 
which also are charted in an adjacent 
column to demonstrate the definite 
drop that occurred in the last half of 
the year. Power plant building values 
with labor and materials trends are 
charted separately on this page. 


Summary of Data Covered 


POWER PLANT BUILDINGS: 50 build- 
ings—Relative values shown by chart only, 
labor and material trends shown separately. 
Building items include cement in both plain 
and reinforced concrete, sand, crushed rock, 


POWER PLANT BUILDING COSTS 
a 
t 


Per Cent (1913 Basis) 
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Buiiaing material 
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brick, reinforcing steel, structural steel, 
roofing, sheet metal, windows, doors, heat- 
ing material, electric lighting, common labor, 
carpenters, bricklayers, structural iron work- 
ers, metal workers, roofers and electricians. 


WATERWORKS: 25 systems 68 items 


including Land, entirely a local matter 
(study indicates that the most accurate 
relation of land to other values is obtained 
by keeping land unit the same throughout 
the period); Buildings; Equipment, boilers, 
stokers, boiler settings, pumps, motors, steam 
pumps, condensers, steam piping, miscel- 
laneous equipment, erection; Distribution, 
cast iron pipe, steel pipe, wood pipe, valves, 
hydrants, meters, standpipes, reservoirs, filter 
plants, labor; Miscellaneous, furniture, fix- 
tures, tools, automobiles, miscellaneous. 


ELECTRIC LIGHT PLANTS: 25 plants— 
84 items including Land; Buildings; 
Equipment, boilers, stokers, steam piping, 
auxiliary equipment, engines, turbines, 
diesels, condensers, generators, switchboards; 
Distribution, substation equipment, trans- 


Table I—Relative Monthly Value 
For 1938 with 1913 = 100 
Arti- 
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formers, lighting equipment, poles, con- 
ductors, hardware, wire, i tors, meters, 
distribution transformers, underground ca- 
bles, erection; Miscellaneous, furniture, fix- 
tures, tools, automobiles, miscellaneous. 


STREET RAILWAY SYSTEMS: 10 sys- 
tems—82 items including Land; Buildings, 
car barns and shops; Track Construction, 
tangent track, special layouts, grading, pav- 
ing, concrete and steel bridges, rails, spikes, 
bolts, ties, labor; Span Construction, poles, 
conductors, pole hardware, copper, erection ; 
Cars & Equipment; Miscellaneous, furniture, 
fixtures, tools, automobiles, miscellaneous. 
Power plant buildings excluded because 
power is so frequently purchased from sep- 
arate department or company. 


NATURAL GAS PLANTS: 15 systems— 
58 items including Land; Buildings; Equip- 
ment, holders, small pumps, miscellaneous; 
Distribution, cast iron pipe, steel pipe, regu- 
lators, governors, valves, meters; Miscellane- 
ous, furniture, fixtures, tools, autos. 


MANUFACTURED GAS SYSTEMS: 25 
plants—63 items including Land; Buildings; 
Equipment, boilers, gas machinery holders, 
miscellaneous; Distribution, cast iron pipe, 
steel pipe, regulators, valves, meters; Mis- 
cellaneous, furniture, fixtures, tools, autos. 


220r RELATIVE MONTHLY VALUE OF FIVE 


TYPES OF UTILITIES DURING 1936 
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Table Il—Relative Yearly Utility Values Based on 1926 Costs—Lambert 
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Cost of Financing i 


Railroad 





ost of financing as measured by 

high-grade bond yields disclosed 
that municipal bonds averaged 2.91 
during 1938, the lowest annual aver- 
age on record. Industrial, utility and 
railroad bond yields all report in- 
creases compared with the 1937 aver- 
age. Financing costs on all types of 
bonds were lower in the second half 
of 1938, and the lower yields con- 
tinue throughout the first quarter of 
1939. 

Railroad financing costs reached the 
all-time high of 9.92 per cent in June, 
1938, dropped to 7.76 in December, 
and thence to 7.41 in March, 1939. 

Domestic money rates, that is rates 
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Yield in Per Cent 
Yield in Per Cent 





| "a2 charged customers by banks, were also it: ge eebey dia 
| Silda those charged in 1937. New 8 1920 1925 1930 1935 1938 1937 1938 
binge York rates ranged from 2.16 to 2.40 Yields of High-Grade Bonds 


per cent; rates in eight northern and 
western cities, from 3.25 to 3.47; and 


109.3 
as those in 27 southern and western cities, 
58.6 from 4.04 to 4.16 per cent. RATE OF INTEREST — MUNICIPAL BOND SALES IN THE U. S. FROM COMMERCIAL 
H's & FINANCIAL CHRONICLE 
a (Millions of Dollars — 000,000 Omitted) 

110.7 Over % & Not 
| 974 BOND YIELDS — PER CENT Year 2% 3% 34% 34% 38% 4% 44% 1% 48% 5% BI% 51% 51% ‘over Known 
Wz U.S. Munic- Indus- Pub. Rail; Sab Mnens ait Sepa iy a : me Be are ge fs ees 7 
at rey is on o o Mas ciel i oe vse Bt cee, ee 5 
| 116.9 4 ee Whe See ote Ihe Pie” $008... ie 1B 8 EM. TB. 4 
) 116.0 1933 Ave. 3.31 4.71 6.93 5.18 5.65 SEDs 0: 008 Cit vae G2 acs |. eee oe in 19 6 3 
106 6 rue Be te 30 408 4.000 WGBck eee WP We ame 6 
103.8 Deeees ocr Sa Set Sag MOO i BB. Me Oe 8 9 
115.3 er fee £2: ee See PO OM i BW . . @e 11 
110'5 . Sa OME ic SE nce. Bes! Man ae 10 

1937 Ave. 2.68 3.10 4.60 4.35 4.92 j 
j 102.4 oe 2 Car eee eae tert tt ees oe ee Boe Be OS 83 
| 109; 1912 3 6... ee ee ee 10 
108.6 ae, cee SO 488 688 778 (lls 19 4.1 60 90 182 [:: 108 31 10 
106.3 oe Se ses Bae Sil Bae 10% =. 72 77 153 ... 107 40 il 
117.6 ‘ Sn 30s Bao Baa O47 1915 2 sido tees ee ne, eee ae 12 
122.4 ay 2.51 2.91 5.04 4.99 9.26 916 2 Pee RR eS gee: 8 
June 2.52 2:91 5.22 4.91 9.92 j812 Siose -_ 8 
July 2.52 2.87 4.99 4.65 8.34 918 3 S 69s 1st ‘aa Se 150 4 
99.0 ee Se 66 am fee fee s:: 8 ee ee a a eae Se s 
67.8 Sep. 2.58 3.02 5.13 4.72 8.06 RE Peugeot hie 36 
eee ee Re PT Re RRR ee ee see cee ee eS 656 26 
66,0 . . . : . BREN Gee ES Sma NS kL Eek” ee tas ea 32 
67.5 Nov. 2.50 2.74 4.96 4.52 7.69 1923 98 102 272 138 237 203 13 
2.) Dec. 2.49 2.75 5.14 4.68 7.76 SOMA. oiics og hoes sce SC ae ee ee ie eae 22 
87:4 1939 Jan. 2.47 2.70 5.08 4.58 7.61  j995"° ; ao ae on 3S ae se 30 
A eo th 8S 38 Fe ie 212 287 342 76 215 199 35 
wi Mee . aS ie a HE 1927 i6 10 361 321 336 79 180 160 46 
1036 . sees . . . 1928. teste ong a7 + ae 334 281 & 150 11 gd aa sen 19 
| 100.5 ale cae: a ©. S. bende except these due or call- mao!) 68 cl eee SB 
| 106.4 oes 8 ae Oe aa ce A ca: SO CE ccc ewe, hee 6 
102.1 ong-term municipal issues, apse  apleee RGE GO. oe ae ae or er a 
} 107-0 Se Sqatand tatistics Co— Ave. 15 high-grade 1934'''' ‘84 107 94 54 72 197 54 75 41 88 13 23 we @ 
| 103.3 1935.... 161 349 62 137 71 234 40 50.22 2 3 3 2 9 50 
94.4 4) Standard Statistics Co— Ave. 15 high-grade 936 /'' 211 343 71 156 35 212 14 23 3 16 1 1 2 28 
or? pu 2 a. ie Camden iene OU: BMHEHK HIN BS 5 7 1 1 1 21 
199.7 floc Bold face type indicates interest rates on which bulk of financing was done for year. 
89.5 
102.4 7 
7 fier Northern & Eastern Cities 
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120.2 
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Prices of Construction Materials 


ASIC CONSTRUCTION material price 
B averages for 1938 reveal mixed 
movements compared with the consist- 
ent rise in 1937. Pittsburgh base price 
of structural steel shapes averaged 
$2.18 for the year, a drop of 3c. from 
1937. The mid-year reduction from 


CONSTRUCTION MATERIAL PRICES 
1937 to Date 


(ENR 20-Cities’ Aver.) 


Reinforcing 
steel per 


cwt. 2.75 


Dollars per bbl. and Cwt. 


1938 


Fir 2x4) 
/ 


= 
a 
= 
= 
. 
& 
” 
a 
= 
°° 
a 


1938 


Dollars per Ton 


1938 


Dollars per Thousand 


1938 


$2.25 to $2.10 per 100 lb. is responsi- 
ble. Lumber, 3x12 pine at New York, 
ranged from $58 to $65 during the 
year, but the average price of $59.33 
is 4 per cent under a year ago as re- 
ported by New York Lumber Trade 
Journal. Cast iron pipe, f.o.b. Dela- 
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ware River foundries, dropped to 
$48.33 from $48.75. 

New York common brick prices 
rose from an average of $12.50 in 
1937 to $13.10 in 1938. Cement 
prices in New York likewise increased, 
rising from an average of $2.07 in 
1937 to $2.12 in 1938. Prices during 
the year, excluding bag cost, varied 
from $2.05 at the start to $1.95 in 
July, $2.30 in August, and $2.20 in 
October. 


Basic Building Materials Prices 
1874 to 1937 in New York City 


Average yearly prices at New York, except in th f steel, which is f. o. b. Pi 
re for years, 1879, 1885 and 1886, Brick, wh ee ee 


I 
. 0. b., 180 Ib., net., 1910-15, inel.; afterward 
inel.; afterward, Portland. Lumber, No. 1 com. 


TLL 
are for 6-in. and larger Cl. B 


1865, $58.05; 1870, $50. 
Brick 


Common Cemen 


Per Bbl. 
$1.48 
. 5 
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wholesale, f. 0. b 
, 280 Ib 


re for A or heavier bell and spigot; early prices from _“* Brice Histo 
Pipe " by United States Cast Iron Pipe and Foundry Co.; pees 1850, $35.72; 1855, $40.18; 


Lime 
Per Bbl. 
$1.50 
1.40 


h mill; wrought, 
Lime, common lump, wholesale, 
. Cement, net, delivered; Rosendale 1874 to 1878- 


38 , rough, wholesale, at dock, in., yel. pine, 18 
1909, inel.: afterward, 3 in., long-leaf to 1913," incl Pe ta tone Losaiee ‘Tide’ Journs) 


*LLYP-3 x 12— from Lumber Trade Journal. 


P-12x 12 as reported to Engineering N Record. Cast i i i . o. b. Dela- 
ware River founds pices air 051907 ate Yoo oss of Ek ant cape eee rues fo 198 


bell and spigot; prices subsequent to 1901 
Hg i of Gast Iron 
1860, $32.15; 


Pine Faas Oost Tron 
r a pe, 
M. Ft. Bm. Per 100 Lb. Per Ton 


BEBNEe 
Ss 


a ae et eae me 
HOORMOOoOoS 


8 
SSSSSSULVSSSSsSssssssss 


NRK NH we ee we er me 
SSSRLOHIssGassaaaa— 
vena 
SUVs 


soseysyssyss 


NRPNYLPNPNNRPNPNNNYVNNN— a 
wae 24-4404 4 4 Be Se 8 ef se . 

eee 
BA er i as ss es es ss ee BN rs ee es cs et ts ts es es 
8 ee ee Ee RS eS a Ee a OE ET ee ee eS Se 
w “ee 


INDEX NUMEERS OF WHOLESALE PRICES — BUREAU OF LABOR STATISTICS 


(1926= 100) 


Building materials 
Brick and tile 


1937 


95.2 
93.5 
95.5 
99.0 
83.4 
78.8 
113.2 
99.1 


Lum _ 
Paint and paint materials 
Plumbing and heating 
Structural steel 


1936 
86.7 
88.7 
95.5 
84.5 


1935 1934 1930 


89.9 
89.8 
91.8 

85.8 
80.1 


: 90. 
75.0 ‘ . ° ° -7 88. 
95.0 . . ° . oh OF. 
90.2 : . . . -8 93. 
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SU Tas 


like these 


COST NO MORE 


when you buy a BAY CITY 


ae 


Quiet, powerful helical gears—tandem drums— 
anti-friction bearings throughout—3 lever control 
with booster operated clutches—boom foot lugs 
cast integral with unit-cast alloy steel revolving 
table—ample room around machinery. 


_.. because 


they are STANDARD 


O many of our new customers— 

former users of other machines 
—are so enthusiastic about the op- 
erating advantages of the BAY 
CITY, that we realized maybe it’s 
our fault you do not know about 
the many money-making features. 
So for the first time in these pages, 
we review some of the more im- 
portant features that result in lower 
operating and maintenance costs— 
bigger yardage—easier operation— 
faster speeds—greater power. Look 
them over, then write for complete 
description in Catalog H-1. 


BAY CITY SHOVELS, Inc., Bay City, Mich. 


Export Office: 
H. M. Hein, 330 W. 42nd St., New York, N. Y. 










BAY CITY 
SHOVELS 


1% Yard 
ae wack siounaed 


C5 





Working time is the only time to count in figur- 
ing yardage. Fast, easy travel and steering with 
BAY CITY design by simply applying pressure 
on cone clutches that operate brakes. No jaw 
clutches or brakes to set. Automatic propelling 
chocks hold machine while working. 





Long, wide crawlers provide low ground bearing 
pressure at no extra expense and drop forged 
crawler shoes with drilled pin holes and alloy 
pins give greater wear, thus reducing one of the 
largest single items of shovel up-keep. Drop 
forged crawler rollers and special heat-treated 
drive sprockets, also standard. 
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All BAY CITY Shovels from % yd. up 
are standard equipped with heavy duty 
single piece powerful chain crowd mechan- 
ism—independent and positive. Automatic 
chain adjustment maintains proper tension 
at any boom angle. 





Don’t criticize your operator for low pro- 
duction, unless he has the advantage of 
this exclusive Electric Dipper Trip which 
adds from 10 to 15% to daily yardage. 
Push button control on top of swing lever 
grip just where needed. 





Here is a feature that saves money—if 
time means money on your job. This 
sturdy, patented swing lock engages posi- 
tively in bull gear and will hold in any 
position of the circle. Operated by foot 
lever from inside cab. 


FULLY CONVERTIBLE 


All BAY CITY machines follow the same 
general design and are fully convertible 
without machinery change. Use them as 
shovel, crane, clam, drag or trench-hoe 
for bigger performance at lower operating 
and maintenance cost. 





4 BAY CITY SHOVELS 
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MATERIALS AND LABOR PRICES 
DECEMBER, 1938 
Market quotations on construction materials and wage rates reported monthly by ENR correspondents 


pefow Goan or construction material the dealers absorbed the 14c. increase reported at that ti Cement is 
“sl Tre paseo ias $1.00 or M bd.ft. r 2i 
‘00 in Chicago: up 81.00 to 82°00 in veland and 


00 in Kansas City; and off 50c. eae ite ene Detroit. Expanded my » 
n t 
we 35.00 h PE Seem Reet Bheetpiling ie 15c 


» and $1.00 in 8t. 
—ee gortn Don Wnlvons stn the R'E 90 die rman het Oneota 
Pere teatsan ten putt arti gent mi and November levels. 


CEMENT, AGGREGATES, READY-MIXED CONCRETE—F.O.B. CITY 


RTLAND CEM ———; SAND AND GRAVEL — CRUSHED STONE CRUSHED SLAG CONCRETE 
Lone el het ee leet ares 
Paper Bags 1¢ in, fin. Sand Ip in. fin. iin. Bie, = neve deivaved, 
“a $1.75 $1.85 $1.95 $1.65 $1.75 $1.55 $1.65 7. 75 
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returnable tag. $100, per bbl. off 45% discount for cash, Discount 350. 500, to 2000; 700, 2000 
ote alongs Crushed. to 8000; 950. over 5000. 1 Up to 300 ou. yd, m 50s. off 
SPob. Granite City ill, NF “Within. thies mallee of Public IG oktereth. pldopetecteahisian  "* 


CASH DISCOUNTS CE MENT t worse bake truck delivery for cash aes of ie on carload deliveries, no tru discoun 
Rng fog pte eg Pep wegen 7 Shee te Be Eh po eet yo month Sere Cae eee eee . 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable 


Bulk Bagged Bulk Bagged 

eee Te se ancecee sas = "8 a ‘ aaeseee : * = Richard City, Tenn.......... 1.80 
Dallas, ‘ex. (Inc. eore . . Limedale, . . 

Henathel, Mo...-.....:.-... 4.20 1.63 1.60 Stesiton, Milam .. vores 1,00 

* Se ortham , 1.50 1.65 

1.70 1.65 North 1.65 Waco,Tex. (Plus 50, Taxin Texas) 1.75 


LOWER PENINSULA, MICHIGAN. Uniform carload lot cement price established March, 1937. 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS—F.0.B. CITY 


VING ae, ~ 7 AND BLOCKS VING ASPHALT ASPHALT BINDERS— CUTBACK ROAD ASPHALT 
"oe Wood vig FLUXES ASPHALT OILS EMULSION 
on pie” oes per oa. a. Berton, tone than 0 Ber oul, Co-2e0 pene (Quick-breaking) 


penetration, Per ton, os Per gal. 
of 20,be0. in. Saukion teak treat Tank car Drums Tank car Tank car Drums renee Tankcar ‘Drums 
= 35 * 25 $16.606¢ $21. 80¢ $0.0675e $0. = $.0734he me = $0.0584¢  $0.0834 30.0834 
44,00f 13.60 18.00 -06 08 -07h evese 
25.00 cee < 23.20 .0747 . = 
47,00 é 20.00 -06 ’ 
49.00 . -4 18.00 13.009 
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FOR, THE ELEPHANT ATE ALL NIGHT 
AND THE ELEPHANT ATE ALL DAY. 

DO WHAT WE COULD TO FURNISH HIM FOOD 
THE CRY WAS STILL ‘‘MORE HAY!’ 


MAINTENANCE COSTS ARE LOW IN NEW JERSEY. Built in 1913, 
New Jersey’s first mile of concrete continues to “take it.” In 
spite of very heavy average traffic, New Jersey’s network of 
concrete roads of varying ages averaged only $169.41 per mile 
per year for surface maintenance over a recent 7-year period— 
only 1/3 to 1/6 as much as the next two most economical types. 
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Bee 


ROADS? 


Not where CONCRETE 
is the standard! 


Roads needing constant maintenance and repairs 
are aptly called “white elephants.” 

Because of high maintenance charges for such 
roads built in the past, some states and counties are 
finding they have inadequate funds for new con- 
struction. Work on needed new roads, bridges, 
grade separations and other vital improvements is 
nearly at a standstill. What was once thought to be 
“low-cost construction” is turning out to be very 
high-cost construction. 

This important statement of principle is now 
widely recognized: 

The ultimate or “annual transportation”’ cost of a 
highway is the critical cost. Surface maintenance is 
so important a cost factor that it may often be a 
DECIDING factor in the selection of design types, 


in the interest of economy alone. 


Concrete Saves Millions in Maintenance 


How does concrete stand when subjected to this 
test? A summary of costs in all states having com- 
parable records ava.iable—covering 135,000 miles 
of state highways—shows that surface maintenance 
for concrete averages about $103 per mile per year 
—$88 to $465 /ess than for other surfaces. In gen- 
eral the concrete roads carried the heaviest traffic. 

Measured by first cost, length of life, maintenance 
cost and cost of vehicle operation, concrete is the 
LOW cost road. 


PORTLAND CEMENT ASSOCIATION 


Dept. A4d-17, 33 West Grand Avenue, Chicago, Ill. 
A National Organization to Improve and Extend the Uses of Concrete 


CONCRETE IS THE REAL LOW COST ROAD 
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IRON AND STEEL PRODUCTS~—BASE MILL PRICES 








STRUCT. REINF. RIVETS WIRE SHEET ————-STEEiL RAILS-—__—_ TRACK SUPPLIES———_——.. 
SHAPES. BARS j-in.struce NAILS PILING Per Gross Ton Angle 8td. Tie Track 
PLATE t-in.billetd tural Base Base Standard Light Re-rolled bars epikese plates: bolt 
Birmingham..... $2.10 $2.05 $3.40 $2.45 etn $40.00 $40.00 $39.00 $2.70 “ = $2.15 $4.15 
Chicago......... 2.10 2.05 3.40 2.45 $2.40 40.00 40.00 39,00 2, 70 2.15 4.15 
Pittsburgh ....... 2.10 2.05 3.40 2.454 2.40 40.00 40.00 39.00 2.70 3 °0 2.15 4.15 
Buffalo.......... 2.10 2.05 kane caae 2.40 dbes eae sasé +ee8 2,15 ae 
Cleveland........ 2.10 .- 3.4 2.45 nee anon eens yao pees snap Meas ieee 
ee oe Skee 2. sees eevee oeee bsce seve eee eos ° eove 
Gulf ports....... 2. 45a 2, 40a jou 2. 85a kay sesh ives ies “ans sake teee 
Pacific ports oeeee 70a 2. 50a aene oad 2. Wa eree eres eeee eeee 3.00 2.25 eeece 
2 Delivered.  F.o.b. cars dock. 5 For rail steel deduct AS, Sines: Sint Steelton, Pa., on spikes alone, Lebanon, Pa., Richmond, Va. d Add ewitching 
prices. ¢ Other basing pointe include Portemouth, O., Weirton, W. Va., St. ebarge $18 pero.!. 


Louis, Kansas City, Minnequa, Colo., and Pacific coast ports, on tie plates alone, 


IRON AND STEEL PRODUCTS—F.0.B. WAREHOUSE, PER 100 LB., BASE PRICE 


STRUCTURAL _o G BARS—--——— METALLATH —WELDED F. iC REINFORCING— SHEET 

SHAPES Per 100 lb., gin., base price ee. Per WOet a Sutedine aii is. PILING 

Per 1001b., 15 tons or over b Add $%/cwt. for Std.diamond Btd. ribbed  4x!6in., No. 4x!2in.,No. 6 & 6 wires Per 100 1b. 

base price Newbillet Rail steel Switch Del. mesh, 3.41b. 3.4 Ib. 5 & 10 wires 6 & I2 wires Per eq. yd. base price 

Atlanta....... $2.74 $2.29 $2.14 023 .10 $21.00 $23.00 $1.66 $1.25 $0. 1566 $3.04 
Baltimore..... 3.55 2.70 2.55 ésbe 10 20.50 22.50 1,54 1,17 . 1458 2.70 
Birmingham... 2. 10a 2.05 1.90 ~ 023 10 19.50 21.50 1.64 1,23 1548 vise 
Boston........ 3.85 2.58 2.43 $20 C.L. 10 21.003 23.00% 1.60 1.21 1512 2.99 
awn eke 2. 106 2.05 1,90 -03 05 18.50 20.50 1.51 145 . 1422 2.40 
fered 3.88 2.3le 2. 16 eves -05 20.50 22.50 1,50 1,14 - 1413 coco 
sienna: 3.439 2.05 1.90 -025 10 21.50 23.50 1.50 1.14 . 1422 eeae 
Dallas........ 4. 15: 2.80 2.65 aeee é600 21,00 23.00 1,77» 1,32 - 1674 . 
Denver........ 4.21 3.89 3.74 Shan vine 23.50 25.50 1.81 1.34 .1710 dase 

Detroit........ 3. 80g 2.55 2.40 -10 21.50 22.50 1,52 1.16 1440 2.875 

Kaneas City... 4.10 2.5le 2. 36 0 -05 18,50 20.50 1.62 1,22 ~ 1539 2. 

Leos Angeles.... 3. 50f 2.65 2.50 02% 05 21.50 27.50 1.77 1,32 - 1674 3.58 

Minneapolis 3.803 2.38 2.23¢ 0 10 21, 50 24. 50 1.64 1.233 . 1548 2.73¢ 
ei 3.25 2.65 2.55 pee paws 26.68 29.90 2,99 2.08 314 3.95 

New Orleanc... 5.90 2.69 2.54 -05 10 21.00 23.00 1.67 1.26 . 1564 2.875 
New York..... 3.75 2.29 2.14 nave -10 20.50 22. 50 1,56 1.19 - 1476 2.76 
Philadelphia. . 3.40 2.37 2.22 eves osue 20.50 22,50 1,55 1.18 ~ 1467 2.72 
Pitteburgh..... 2. 10a 2.05 1,90 -023 10 21,50 24.50 1.43 1,10 . 1350 2.40 
St. Louis...... 3.77 2.29 2.14 0 .05 23.50 25.50 1.53 1,16 1449 2.70 
See eneiaee. 3.95 2.50 2.35 023 10 23.50 25.50 1,77 1,32 . 1674 3.00 

Beattle........ 2.700 2. 65¢ ecee écee cove 25.50 27.50 1.77 1.32 - 1674 2. 9e 

5-15 tons, add 15e, 5 tons, add Less than | ton, add 50c. ¢ 20tons or over Base. dMill price plusfreight. ¢ F.o.b. 


Delivered. ¢ Mill prices. 
dod Ft Sn lane @ Less thaa 1 ton; ada B0e; i to ton, add ide 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 





C.LPIPE ~———VITRIFIED SEWER PIPE——. CLAY DRAIN CONCRETE WROUGHT STEEL 
TILE SEWER PIPE Full standard weight: A 

Per net ton Per foot, delivered ASTM C13-35 Per, 1,008 ft. ear Per ft., delivered: t Sin. Butt Weld 33 to 6in., Lap Weld 

f.o.b.6in.  6in., 12 oe 24in., 36 in, load lots, ots, f.o.b. ASTM C 14-35 Blac’ Galv. Black Galv. 

to 24in.a 8.8. ds. ds. 6 in. Sin. iin. 24 in. m % % % 
Atlanta....... $46.4 90. - 9. eke $1.69 $4. 50¢ $85.00 $128.00 $0.45 $1.625 62.2 54.2 59.7 $1.2 
Baltimore. .... 49. 80 55 2.40 6.25 110,00 170.00 50 1.75 65.5 57.5 63.0 54.5 

iene 42.00 3 45 Ry $25 4.66 65.00 220.00 40 1,60 62.2 54.2 59,7 51.2 

Boston........ $2.00 -28 54 2.475 6.67 136.00f  196,50f 50 2.50 64.1 56.1 61.6 53.1 
Chicago....... 50. 80 -28 54 2.25 6.25 100.00  150,00f 38 1.48 67.0 59.0 63.5 55.0 
Cincinnati..... 49.70 . 203 -3915 1,665 5.0225 75.00 120,00 -60 1,90 65.9 57.9 63.4 54.9 
Cleveland..... 51.24 175 .3375 1.35 4.2025 69.00 108.00 34 1.45 67.8 59.8 65.3 56.8 
Dallas......... 55.20 - 265 477 1.89 OTE ie sben nec oe ‘ 1,57 59.9 51.9 57.3 48.3 
Denver........ 57.60 -39t -50t 2. 10t ane 190.00 220,00 ame poet 58.4 50.4 $5.7 47.2 
Detroit........ 51.24 147 . 2835 1,215 4.70 66.45 111.40 25 1.125 66.3 58.3 63.8 55.3 
Kaneas City ... $2.12 -30 54 2.16 5.00 120.00 240.00 45 1.60 62.9 54.9 60.0 51.5 
Los Angeles.... 52.00 . 262t - 508t 2.034t $.085t 115.50 192,50 1,00 2.00 56.8 47.8 54.3 44.8 
Minneapolis... 54.20 . 24 .432t 1,728 ROR wieee- ct aes -70 1.80 64.2 56.2 60.7 $2.2 
Montreal...... 60.00 .59 -90 3.15 ivad 135.00 260.00 48 1.92 ieee vans cats cone 
New Orleans... 48.38 -26 .48 1.69 vein 150.00 220.00 37 2.10 62.4 54.4 58.8 50.3 
New York..... 49. 20 .29 .57 2.25 0.98 oceans eee .64 1.70 64.9 56.8 62.4 53.9 
Philadelphia .. . 47.90 21 . 405 1.75 5.05 100.00 160.00 54 1,80 65.3 57.3 62.8 54.3 
Pittsburgh... .. 52.60 . 182t -351t 1.44f 4.20 97.80 154.20 -85¢ 2.009 68. 5 60.5% 66.07 57.58 
St.Louis...... 49.48 .28 .504 2.016 3.96 85.00 170.00 . 80 2.00 65.1 $7.1 62.0 53.5 
San Francisco.. 52.00 .3275d -5895d 2.358 5.895 107. 25 178.75 45 2.50 aN Siuint ties scm 
Seattle........ 52.35 35 .63 2.52 6.30 72.00 175.007 60 1.607 Poy sede eevee ooee 


2 Delivered. t F.o.b. oB. & 8. class B and heavier, C/L lots 0, 

200 tons and over Buriington, N. J. (base) $46.00. Goes pipe and class A, $3 Freight is igen’ from Pittsburgh, Lorain, O., Chicago Dist. Billing is — 
pan , 

lor 


lees. $b Doubie strength.  ¢ List to dealer. dList. f Les5% price and list prices per ft. same as wrought steel pipe. Discount for Pitteburgh 
cash. gCulvertpipe. & Discounts from standard list consumers carioad base: Butt-weld — tin. and 14 in. black Mga 19; Igin. binck 38, galv. 213; 
prices, except Pittsburgh prices are f.o.b. mill. Base price $200 per net tg 2in. black 37}, galv. 21. ene to 3g in. black 314, gavl. 17}; 4tine 
List 3: 3 3; Bin, et 17c.; 2in., 37c.; 2§ in. to 8in. black, 32} galv. 20. 

58}e.; 3in., 76}e.; 4in., $1.09: 6in., $1.92. 
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INDE’S ability to help its custo- 

mers apply the right process 

to the job at hand—and apply it the 

best possible way—frequently counts 

more toward making profits for the 

customer than does the price of the 
materials used. 

There are many Linde products 
and processes to speed up produc- 
tion, improve results, and lower 
costs. Yet even more important, is 
Linde’s accurate knowledge of how 
best to adapt them to industry’s 
actual needs. 

If you are not certain that your 
operations are realizing full benefit 
of Linde service, we suggest you 
talk it over with a Linde man. Any 
representative can tell you how the 
Linde organization is geared to 
bring into your plant the engineer- 
ing co-operation that means control 
of costs and efficient application of 
Linde products. The Linde Air 
Preducts Company, Unit of Union 
Carbide and Carbon Corporation, 
Offices in principal cities. 





THERE IS MORE TO 











MACHINE FLAME-CUTTING—One 
of the most successful methods of shap- 
ing steel. Linde has the machines, the 
gases, and—what counts more—the or- 
ganization and the knowledge to help 
you apply the process profitably. 












LINDE OXYGEN NITROGEN 
PREST-O-LITE ACETYLENE 
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The Right Process for the Job at Hand 


Pp 
a 


UNIONMELT WELDING is a revolutionary electric 


process that is fully automatic. With it, high-quality 


welds can be made in one pass at amazing speeds. It is 


being used successfully in many different industries to 


make better products in less time and at lower cost. The 


illustration shows a Unionmelt welding head speeding 


the fabrication of a barge. Linde fesearch developed 


this process—and Linde engineers can help you use it. 


FLAME-HARDENING — A means of 
imparting a hard surface “case” to make 
metal parts subject to wear last longer. 
Linde engineering facilities and process 
data can help you utilize this process 
to best advantage at lowest costs. 


HYDROGEN 


OXWELD APPARATUS AND SUPPLIES 


The words “Linde,” “Union,” “Prest-O-Lite,” “Oxweld” and “Unionmelt” are trade-marks of Units of Union Carbide and Carbon Corporation. 





RARE GASES AND MIXTURES ° 





THAN “EVERYTHING FOR WELDING AND CUTTING” 


LINDEWELD MULTI-FLAME — Still 
another Linde process providing a fast, 
money-saving means of joining pipe 
with strong, ductile welds. Behind your 
operators, Linde Service and research 
stand, ready to help when needed. 


UNION CARBIDE 
UNIONMELT WELDING 
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LUMBER, TIMBER, PLYWOOD=PER M FT. B.M., CARLOAD LOTS F.O.B. 


—SHORT LEAF YELLOW PINE AND DOUGLAS FIR LONG LEAF Y. P. PLYWOOD 


Ais. L. ¥. P.Se Ho. 2 common er better and for No. 1 N. C. Box. in Beld Face) Maschantelie geade Rail freight increment 
All Fir planks No. 2 common; F ir timber is No. | common. Lengths up to 20 ft. { Prices in italics) up to 20 it. (See note for base price) 


1x88) «=-254,848 2 2x8, 08 3x12,20% 6x12,208 12x12,Re0 —- 12212,208 %" “%" 
$19.00 629.08 $19.50 . : ees . $17.75 $21.60 
24.00 23.00 25.00 . ° 68.00 7.35¢ 
30.00 = 31.00 seees 
19.00 16.25 
26.00 


32.00 
30.00 


30.00 
36.00 
23.25 
31.00 
00 


B SSS RS 
me 8833 Ss 
283s ssi 


we Be 
s$ 3 
SS: ¢ BSRRS Hs 
$3 = 28883 33° ¢ 
BUSSE SBSSSE Seog sBsks BSSe. Shs; 
Ss88hy 422888 Seis 88288 S8ez 


~ 
nd 
. 

Ld 
Ss 


SUshes 
ss8ss ss28es's: 


233323 
22 ss2388 Ss3' = 33 


id 
Hae RRSESS st: x BB 


Sse xesiss 
S38zs eseses 


¥s3 
3 
Ss8se SRsSzs 3 


s38e% 38 


yu~ 
~* 
33 

> 
yu~ 
“— 


T old Face type, Southern Pine. Jiaiics, Douglas Fir. ‘Longleaf. *Roofers’ Note: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sanded 
N.C. Pine. Spruce. ' Native. * Western Pine, No. 3 Common. ’ Pine. 2 sides, water resistant glue, car! oad lots, delivered per 1000 eq. ft. surface. 
*Norway Pine. Delivered. Yard prices. Contractors discount in Base price — Seattle: §°, $66.94 2”, $76.39. For other centers add rail freight 
Minneapolis and St. Paul discontinued May 21, 1938. ¢ 5M ft. orless. dAt increment from table for proper size. Add:f orf orm oi] treatment, $2.50 per 
ship's tackle. ¢10% discount taken off. M. aq. ft. ; for minera) paint sealed edges, $1.00 per M ;for resin dipped treat- 

ment, $10.00 per M. g Lower rate by water shipment. A 50,0001b, minimum 


GLASS, EXPLOSIVES, CHEMICALS PILES, TIES—F.0.B. 


——WINDOW GLASS——.  —EXPLOSIVES—— PILES 


Discounts from latest jobbers Perlb. 40% Ammonis Prices per linear foot, pine, with bark or f.o.b. New York; delivered from 
list, Bept. 15, 1928 Gelatin in 50-Ib. cases barge 1§ to 2c. per ft. additional : 
delivered in 2001! b.lote® ‘ 
A quality Dimensions Points Length 
$0.16 12in.at butt 6in. 30 to 50 ft. 
16 12 in.—2ft. from butt. 6in. 50 to 59 ft. 
U5 12in.— 2ft.from butt. Gin. 60 to 69 ft. 
.16 14' n.— 2ft.from butt. 6in. 50 to 69ft. 
.16 14 n.— 2ft.from butt, 6in. 70 to 79ft. 
14:n.—2ft.from butt. Sin. 80 to 85 ft. 
- 16 14in.—2ft. from butt. Sin. 85 to 89 ft. 
-20 RAILWAY TIES 
175 Prices f.0.b., per tie, for carload | ots: 6” x 8" x8’ 7° 9" 28’ 6” 
16d Tr. - Unte. ‘Tr. 
16 S40 5:.. 
165 1.85 $2.75 
- 1675 1.30 2.359 
- 165 BOB) eine. 
.18t 1.35 1,706 
.u -70 1.306 
26 esee 2.05ee 
“6 1.90d 
. 1525 


87% 1.956 
‘on 165 10 2: 
cocaine 86% : 1675 : pense arses er ‘- 
a Lire. frovo list Aue. 1,1929.6 Also icone 6% tax exemption. c Discounts from : ° bt 
jobbers list, Nov. 16, 1 : -B0bef .... 1. 
*Urban prices aecenaa by gegviee charges or local stasnge and Gulivens : : 75 (1.356 
S i ies oes ‘el [a tesonghs of Hinen evant Richmond, ond and Tr.—Treated; Untr.—Untreated. o Creosoted. ays 8’ 6" ¢ Empty 


2 Manhattan south <i Canal Owetl, oft daivaty hares of $6.00 per trip. cell. dZinc. eGreen. / At ships tackle. ¢ Dense 
+ o. 


60% Amsnente Gristin petes sengeoin other then urban asses, perl. CHEMICALS 
( Seismograph Grades) Water, sewage treatment, road work, f.0.b. carlots, New York 
Sera arts ask tas ae ws 


higher than 40%, 
ef BF 


Fé 


: BEES; 


Price of 60% Ammonia Gelatin is $0.015 per! b 


i 
‘§ 


200 1b. lots 
$0.16 





AMERICAN CREOSOTING COMPANY 


COLONIAL GEORGIA 
CREOSOTING | CREOSOTING 
COMPANY 


ADORESS INQUIRIES TO CHICAGO. ILL.. OR LOUISVILLE, Ky, 


TIES » PILES - POLES - TIMBER 
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Beer 
STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 


“PARTITION SCORED Sy BEARING — ‘SCORED waht faa eee gabe ia 
ont in quan . n 
Per M. Lote of 2,000 pieces or Per M, lots of 2,000 pieces of Common Straight Hydrated Commen 
Seizetzin 4xz12x12 $x! 2a 12 in. trtisit inn 10x 2x12in, Tox dat? i in. backing finishing hydrated orlump 
$100.00 $120.00 $200.90 $230.00 $240.00 . $11.50 $16.00 x = 50 $15 $0 
74.00 80.00 165.00 195.00 250.00 00 13.00% ‘ ; 5.00 
84.00 157.50 189.00 201.25 ; 15.00 A " e 750 
96. 80ab 181.50eb 205.70ab 266. 70ab \ 17.004 . 5 13, 00 
72.60 135.90 185.70 234.90 b 11,00 


115. 25 138.70 166.50 ‘ 16.00 
105.00 126.00 170.00 . 15.50 
162.00 177.00 . 11.504 
166. 50 196.00 ° 12.00 
175.50 232.06 ° 16.00 


125.50 159.75 é 14.00 
210. 00tr 368. 00tr . 
192, 85 176, 
77.000 ¢ 128. 00a 
162.C0 210,00 


238. 80h 
229.90 

155.00 
234.00 


S usSes 
3 


see $3ss; 


° see . . . ‘ 
110.00 ° ee eoeces ° ° ° 20. 00s 20.00 


.ob. @Smooth. b Carload lots delivered to job. e612 12 in. d Not JLCL. & $1.00 discount if paid in 10 days. i Lump. m Per bbl., 180 Ib 
load bearing. ¢48 Ib. tile. /Less $1.00, 4 cash 15 days, balance 30 days. nm Per sack 100 lb. o Per bbl., 200 lb. p 280 Ib. bag. ¢ 15-ton care 
; Selected common. AF.o.b. Perth Amboy, N. J. #500 per M off for cash. r 5% discount 10 days. 22% off cash. ¢t 5}x 8x 12. 


PAINT, ROOFING—F.0.B. CARLOAD LOTS 


RED LEAD WHITE LEAD -—-—-—READY-MIXED PAINT——— ROOFING SUPPLIES Carload lots f. o. b. factory ———_—_-— 
Per 1001. im, sotp Per gal, drums Rolla, slate Asphalt = Tarfolt. Asphalt Tat pitch, 
‘ . i} le 5 
oe in oll outiis tatune  Gni Seen oe vs. 7. ow 
$8.75 ; $1.30 $2.25 $ $1.71 $1. 
8 1145 2.25 2:16 
2.35 
2.20% 
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00 
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Seing 8 Sse: 3 
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=“"&- 

MN: pe INES: 
—_ wm 

“vous & 


1. 70/1. 9 2 sat. “5 


11.00 " ‘to : 3 1. 43/2.10 2.60 


3 Delivered. Note: Red lead in oil 50c. higher than white leadin oil. o Red e Subject to 25% discount. / Distributors’ price to contractors. 
lead prices change frequently due to pig lead price changes. 6 U. 8. War Dept. h Per roll, 65lb, «Minneapolis and vicinity. j Per 100 lb. sfole pitoh 
Bpec. 3-49A. ¢ ASTM Spec. D266-31. d wae maximum ferric oxide. 
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Car- Struct. lron Hoisting Plas- ——Common Labor—. 
penters Workers Engineers terers Building Heavy Const. 


$1.00 $1. $1.00/1.25 *: e $0. "s 50 $0. 40/.50 

1.25 0 1.5 ‘ aes, 

.30/. i .30/. 40a . aerepe Tbrickloyers, 

-60/.85 -60/. 85 . carpenters, ironworkers 
1,025 1,025 


1. rah 40 1. wy fe 625 = .60/.75 -60/.75 
6G -99 


“40 40 
718 "718 
.60/.80 .60/.80 


85 .45/.50 
*,625 


-625 
+85 85 


40 .40 

1.031 .875/.95 

60 60 

. 80 .70 
.45/.875  .45/.875 

.81 65 

. We 1. 

.35 40 1938 


aPWA 67 br. day. e 6 br. day. d@ 35 br. wk. «30 br. wk. ENR Skilled Average: (Bricklayers, Carpenters. Iron workers) $1.427 
j Working under ‘‘stop-gap"’ agreement. ENR Common Average: $0.682 
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1.506 
1.25 


1.375 
1.10 


-1,00/1.625 .70/1.35 
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ai Construction Wage Rates and ‘Trends 
ump 
2 00 
—. ne rise in construction labor RISE IN LABOR RATES CHECKED 
2.20 rates that has continued un- 
ae broken since 1932 was checked last 
— year. Unskilled rates paid in twenty 
5 00: leading cities averaged 67.8c. for Construction, Skilled 
3a 1938, as compared with 64.5c. for -§20 
4 1937, but showed only a fraction of a 
9.00 cent change throughout the year. s 
a Skilled wages in the same cities aver- 2 
Le aged $1.41 for last year against $1.32 . Lee By Years 
. 55 for 1937, but likewise showed a slight & Manufacturing, Seiied 
oe range for 1938, 3.7c. to be exact. £ 
2. 05m However, both skilled and common & AEE, ae - ~ 
a rates stood at record high levels at SRE RRRSE, eters ring, Common ate 
ooh the end of 1938, according to the ‘Saree FESR : x Sa 40 
twenty-city average, $1.427 and Ses Common and Ssaeass Common, NICB 
ne 68.2c., respectively. Beacem. Skilled, LK a os SSN 
As shown in the accompanying x ENS 
a chart, construction wage trends fol- Se WERE 
ay lowed closely those of manufacturing 1985 
wt in 1938, though the spread between CONSTRUCTION WAGES GAIN OVER COST OF LIVING 
00 skilled areas in construction and 
4 those in manufacturing is slowly Cost of Living * ENR Common Average 
003 widening. In comparison with 1929 s 
~ rates as a base, common wages in 2 
eS construction have risen faster than & rE 
. have skilled construction and all " ‘index of Union : 
00 union rates, as can be noted in the 2 iste eats : ENR Skilled Average 
00 chart at the right. Construction and £ Cua ee Rie 
:. union trades wages have risen above 40 
80; the cost of living on a 1929 com- Nene ae ee 
” parison, gaining considerably in 1938 _ +Bur. Labor Statistics iuik Mctisia Ake 
» as living costs in general declined ee: oe ce : 
oe somewhat from their 1937 level. 1914 1915 1920 1925 1930 1935 1938 
108 
can Construction Wages—Rates per Hour 


20 Cities Average Reported by Engineering News-Record 











Construction ° 
ia Wages Skilled Labor}* 
y meng Dae : wae 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 
$1.16 $1.21 $1.24 $1.28 $1.34 $1.35 $1.37 $1.37 $1.15 $0.989 $1.054 $1,108 $1.119 $1.22 $1.39 $1.43 
cry 38 8-10 | P 16 teat “niga “4132 *hc34 81238 *e3a P43 My 8958 F063 tos Scie 4:8 8138 843 
thes flan | 1.16 1.21 1.24 1.32 1:34 1.35 1.38 1.36 5.11 19901. 1.069 1.092 1.132 1:25 1.40 1.43 
os te Ue TA 1.17 1.22 1.25 0.30 1.35 1.35 1.38 1:36 [95 [997 1.084 1.093 1.134 1.26 1.40 1.44 
ca tee 1.20 1.22 1.26 1.31 1.36 1:35 1:38 1:36 [96 [998 1.10) 1.081 1.138 1.30 1:40 .: 
as Wig 1.21 1.23 1.27 1:33 1:35 «1:36 «41.38 41:32 [99 [994 1.101 1.074 32138 «(1.33 1.41 
; a Weg 1.20 1.22 1.27 1:33 1:35 1:36 1:38 1:23 1:00 [985 1.104 1.077. §.150 1.35 1.43 
3 ue fa ia 1.20 1.23 1.28 1:34 1:35 1:37 1:39 1:19 [98 [986 1.110 1.088 1.159 1.37. 1.43 
a Cee ais 1.20 1.23 1.28 0.34 1.35 1:37 1:39 1:19 [99 1.016 1.119 1.088 8.159 0:37. 1.43 
ms CUS 19 1.21 1.23 1.29 «1:33 1:35) «41537. 1139 «117 981.029 s«1.120 ss 31044176438 1.43 
| IR ei i 1.21 1.23 1:29 1:34 0:35 41:37 1:39 1:16 297 1.037. 1.120 1.108) «1.178 «1.38 1.43 
. an (Ve 1 D 1.21 1.24 1:29 1:33 0:35 41:37 1539 1515 [98 1.062 1.120 1.101 1.180 1.39 1.43 
2 1922 1,01 -442 | Aver. 1.19 1.22 1.27 1.32 135 1.36 138 1.27 1.02 1.006 1.007 
z ‘a ; 1.093 1.149 1.82 1.41 
3 1923 1.10 «518 | Mig. (1) 1644 1644 «651 «656 «16596668 «662634 «55955 "642 .662—s««w 685 
Common Labor* 
PB cppon : ay 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 
Skilled Aver- $0.54 $0.55 $0.54 $0,552 $0.55 $0.559 $0.5628 $0.5384 $0.4524 $0.4271 $0.5158 $0.5376 $0.547 $0.603 $0.680 $0.682 
age represents for | F x? aad aes 334 7) iene 7 leat +s teat 7+ eae cst $0. 335 90 ee saa oe c3ar 90.003 67 1680 
bricklayers, M one: <6 ‘ i ive 2 5610 .5371 .4358 .4272 .5268 .5243 .547 .612 .675 .680 
iron workers. A <i ; 756 0.55) 1529) 5646 «15359 «4122434315343 «15255 «5521612 .677 683 
1) Skilled and Semi- | M ae os ae ee GD: ge "4105 14442 «5343. «15233 «5581627 «1673... 
I ae ae Gee: on ae [4121 14393 25343 «15269 «1564 16441677 
(2) Unekilled. J eae. Gee. a oe 75296 15615 .4721 1.4114 .4430 °5300 .5289 °563 (662 .677 
A Cie e 15607 °5353 (5615; $4220 14430 15300 15285 + :569 :677 
weenie (8 CR CP CR Ee CR CEN CRE He ie eg 
ported by N LGB N 156 154 33) : 3638 5603 55587 14559 4260 :5102 .5388 15275 :583 678 ©. 682 
* Checked monthly. D 56) 154 «6155$ (155) | 5628 55653 15503 14534 «54273 «15202 «15413 «15275 «1586678 =. 682 
issue 
ane Aver. .555 .538 548 .554 .5558 .5465 .5607 A269 «45625319 SZTGCti«;w 5 .678 
we month. | Mig.(2 459 .455 e a ae ae ee. ae ee Oa a "568 «1584 
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Industrial Relations Division 
U. 8. Department of Labor, Bureau of Labor Statistics 





INDEX OF UNION HOURLY WAGE RATES IN BUILDING TRADES (1929 = 100) 
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New York 


Wage Rates per Hour 
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Yearly Average WAGES OF SIX BUILDING TRADES in Seven Cities 
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YOUR INQUIRIES FOR: 


@Pressure Holders (Spherical or 
Cylindrical) for gas or volatile 
liquids. 

® Elevated Steel Tanks. 

eSurge Tanks. 

@ Well Casings. 

e@ Oil and Gasoline Storage Tanks. 

e Bulk Plant and Service Station 
Tanks. 

@Insured Pressure or Vacuum 
Vessels 

e Plate and Tank Fabrication of:— 
steel, iron, aluminum, everdur, 
monel, nickel, nickel clad, stain- 
less, stainless clad, lead lined and 
rubber lined. 

eStorage Tanks for:—water, oil, 
gasoline, asphalt, brine, molasses, 
acid, alkali, chemicals or any 
other liquid. 

® Process Tanks and Kettles. 


@ Steel Standpipes or Reservoirs. 


e Storage Bins, Bunkers, Hoppers, 
Silos and Tanks for:—sand, 
gravel, coal, coke, cement, lime, 
soda ash, chemicals, grain, cotton- 
seed, pulp and other materials. 

® Penstocks or Pipelines. 

© Welded Steel Products. 


@ Welded Machines and Machine 
Parts. 


@ Pipe Line Suspension Bridges. 
@ Steel Frame Metal Buildings. 
e Structural Steel Work. 


eWater Treating and Filtering 
Plants. 


@ All Steel Filter and Water Treat- 
ing Plants. 


@Steel and Iron Smokestacks 
Breechings, Ducts and Flues. 








A consultation with skilled Pittsburgh-Des Moines engineers in relation to your own problem 
entails no obligation whatever. Write to our nearest office for an arrangement to suit your 





convenience—and ask for your copies of the P-DM Bulletins in which you are interested. 


PITTSBURGH - DES MOINES STEEL CO. 


PITTSBURGH, PA. 3414 NEVILLE ISLAND— DES MOINES, IA. 915 TUTTLE’ ST. 


. 
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Highway Construction Cost Trends 





FTER a rather sharp drop in the 

first half of 1938, highway costs 
levelled off or even recovered 
slightly, according to the index of 
average bid prices on federal aid 
projects prepared by the construc- 
tion division of the U. S. Bureau of 
Public Roads. The index is based 
on average prices for the 1925-1929 
period for a so-called composite mile 
of road in which “composite” are 
included excavation, surfacing and 
structures. For comparative pur- 
poses quantities are considered con- 
stant although, in actual practice, 
quantities are constantly increasing. 
The base quantities and prices are 
given at the head of the accompany- 
ing table. 

The trend in all components has 
been downward since 1936, with ex- 
cavation showing the sharpest drop, 
a result, it is believed, of the influ- 
ence of larger and faster earth-mov- 
ing equipment. A somewhat longer 
view of trends reveals that while ex- 
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the figures shows, however, that the 
rise from the depression low in 1932 
has been about the same for all three 
components; whereas excavation and 
surfacing costs jumped 50 per cent 
cavation and surfacing costs have de- from 1932 to 1934, it took structure 
clined since 1933, highway structure costs until 1937 to achieve the same 
costs have risen. Examination of rise. 


PRICE TREND IN HIGHWAY CONSTRUCTION FOR COMPOSITE STANDARD MILE 


Structures 
Excavation! (17,491° | Surfacing * (3,726* cs Composite 
sis cabic yrds) | aguare yards) | Reinlrs | Srectra | Strctral mi 


| —_——_—$ $j — | — | ES 





Base peri: 
1028 te to 1929.. $0.35T 100.0 $2.22t 100.0 $0.052t | $0.067¢ | $22.15t 100.0 100.0 
_—SSS=S|__-_ XhN———l—lOO]S>_ Oo OL ——S_(“ ObEaD—_—S=|_—_b—_—_—_—_—_—jSSE|_«—<_olm———S|_a—_—_—_—_——SP_OWDSSSS=_=_VFW———=TsSY}- 
Mp thakéncsdsaee 40 114.5 2.28 102.7 -050 .074 20.18 95.1 105.8 
Seitnesessetises 47 133.3 2.43 109.5 .057 .078 23 .37 108.6 117.9 
Seb ses ewssien cde 43 122.2 2.40 108.3 .057 .077 22.91 107.2 113.1 
a .39 110.0 2.36 106.4 .056 067 22.53 103.9 107 
Dcanpednwesas 36 103.7 2.29 103.1 .053 074 22.76 103.7 103.4 
ih nidéabaeas 35 100.3 2.29 103.3 051 071 22.65 101.5 101.9 
_, eee 34 96.0 2.10 94.5 049 .067 21.22 96.1 3 
eepiGevesatartaas 32 90.0 2.05 92.7 048 059 21.58 95.0 92.1 
Peckiiwnstakeas .30 86.3 1.86 84.1 045 .061 20.08 89.4 85.7 
cthabne<>é 27 77.2 1.68 75.6 040 054 18 .02 79.9 76.8 
1932... 18 52.3 1.45 65.2 034 046 15.32 68.0 61.0 
1933 
Be hixcosdeces .20 57.0 1.49 67.2 032 043 15.44 66.4 63.4 
shina sees .25 70.7 1.58 71.3 085 .043 14.67 66.2 70.3 
re .30 84.6 1.74 78.6 041 049 17.36 78.1 80.7 
4th @......... .29 82.3 1.85 83.5 042 049 17.12 77.9 82.2 
1934 
Wt D. .oscccave 30 85.5 1.90 85.7 042 049 17.82 79.9 84.7 
eS 29 82.6 1.98 89.3 042 051 17.31 79.1 $5.3 
DEE nk soeses .29 81.7 1.92 86.7 042 053 17.98 81.3 840 
OR cacaceass 29 81.3 1,82 82.1 044 .057 17.81 82.7 819 
1935 
BE SESs cswacee 25 72.7 1.90 85.8 044 051 17.62 80.7 80.3 
are .26 74.1 1.89 85.1 044 052 17.51 81.1 805 
ord @......... 25 70.9 1.88 84.8 044 052 -22 80.2 79.1 
| RG .27 76.9 1.91 86.2 044 053 18.77 $4.1 82.5 
1936 
Sea .27 77.2 1.94 87.7 044 0.56 20.20 88.7 84.1 
| .26 74.4 1.90 85.8 046 0.59 20.06 89.7 82.3 
| SS 27 77.2 1.91 $6.3 046 0.61 19.87 89.5 83.5 
Gi vckivends 2 72.7 1.89 85.3 046 0.62 20.87 92.0 81.8 
1937 
Ne a oe 2 71.2 1.88 84.8 047 063 20.31 91.7 816 
Peta wncen< 23 65.5 1.90 85.8 049 067 19.42 91.3 79.3 
3rd Q 23 661 1 8 83.4 049 067 19 42 915 78.4 
ER bs direc 22 63 8 AM 85 9 048 065 19.30 3 78.8 
1938 
skied 21 610 177 79.8 045 065 19.13 88.6 744 
Q.. 21 1 1 67 752 046 064 19.10 88 2 71.8 
3rd 21 607 1.73 77.8 044 061 13.73 5.4 72.8 
4th 21 59 8 1 7 76.7 044 060 19 29 67 72.2 
} Common excavation plus other excavation items expressed as equivalent pce Hey te 
* Portland-cement concrete plus other surfacing items expressed as equivalent portland-cem 
© Haina aad tates eae Sak Eesti peioee coated de] tease dotheed giaae ean Goh t0 etich they exechven 
in 


table. 
Column showing amount of bid times fixed quantity omitted in this table. 
quantities spaicidon sonpeaoeie te pace wa. 
t Fixed prices used for establishing composite mile index base. 
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Only Blaw-Knox Batcherplants have hinged legs--a real feature | 


for portability. 


When leaving the job—fold up the legs, lower the bin onto a | 


truck or car, and move. No need to dismantle the Weighing 

Batcher, the entire plant is an integral unit. Setting up the bin is | 

just as easy. They are shipped from the factory that way. 
See these interesting plants ‘in Blaw- Knox ey No. 1566. 
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(5) Also has State Insurance Plan — 
(E) Rate revision effective 3/31/39 — 
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Small House Costs 


In 83 Cities 


— cUBIC-FOOT CosT of building 
the same standard house in 83 
representative U. S. cities is com- 
puted by the Federal Home Loan 
Bank Board. The cities reporting 
are divided into 3 groups or cycles, 
of which one cycle is given each 
month. Thus, the costs in each city 
are available four times a year. 

In determining the cubic content 
of the house, length and width are 
taken as the actual measurement of 
the outside walls. Height is the dis- 
tance from 6 inches below the fin- 
ished surface of cellar floor to 
a point halfway between roof ridge 
and attic floor beams. Multiplying 
these factors gives the gross cube. 

The house on which costs are re- 
ported is a detached 6-room home of 
24,000-cu.ft. volume. Living room, 
dining room, kitchen and lavatory on 
first floor; 3 bedrooms and bath on 
second floor. Exterior is wide-board 
siding with brick and stucco as fea- 
tures of design. Best quality mate- 
rials and workmanship are used. 

The house is not completed ready 
for occupancy. It includes all funda- 
mental structural elements, an _at- 
tached l-car garage, an unfinished 
cellar, an unfinished attic, a fire- 
place, essential heating, plumbing 
and electric wiring equipment, and 
complete insulation. It does not in- 
clude wall-paper nor other wall or 
ceiling finish on interior plastered 
surface, lighting fixtures, refrigera- 
tors, water heaters, ranges, screens, 
weather stripping, nor window 
shades. 

Reported costs include, in addi- 
tion to material and labor costs, com- 
pensation insurance, an allowance 
for contractor’s overhead and trans- 
portation of materials, plus 10 per 
cent for builder’s profit. 

Reported costs do not include the 
cost of land nor of surveying the 
land, the cost of planting the lot, 
nor of providing walks and drive- 
ways; they do not include architect’s 
fee, cost of building permit, financ- 
ing charges, nor sales costs. 

In figuring costs, current prices on 
the same building materials list are 
obtained every three months from 
the same dealers, and current wages 
are obtained from the same reput- 
able contractors and builders. 
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Office and Apartment 
Building Cost Analysis 


ARTHUR F. Comstock 
Estimator, New York, N. Y. 


From articles in the April and 
July, 1938, issues of Construction 
Methods and Equipment 


HE COST DATA on a typical New 

York tower-type office building, 
given in Table I, have been prepared 
by breaking down the costs as of 
Sept. 1, 1934, between labor and ma- 
terials and in accordance with sub- 
divisions or trades usually found in 
a contractor's estimate. 

September, 1934, is chosen as a 
base because the fall of 1934 was a 
period in which prices were stabilized 
at values reasonably fair to producer 
and consumer alike. The increased 
cost of labor has been calculated as 
of Jan. 1, 1938, from the data shown 
in Table II on union labor rates at 
the times above mentioned. The in- 
creased costs of materials likewise 
have been calculated as of Jan. 1, 
1938, using the data in Table III. 
These material price changes are 
based upon the actual selling prices 
and not upon list prices. 

Another office building of different 
specifications and finishing materials 
might vary slightly from the figures 
shown. Yet the average is considered 
by the writer to be fair and typical 
for an office building on the 1934 
wage scale. 

It will be noted from columns (e) 
and (h) of Table I that the total 
average increase in labor is 19.6 per 
cent and in materials 11.4 per cent, 
making a total average increase in 
the building cost of 14 per cent, 
equivalent to $560,960 or 8.4c. per 
cu.ft. of building, between Sept. 
1934 and Jan. 1, 1938. 

In order to check the accuracy of 
this increase in cost the writer has 
investigated actual costs of other 
types of buildings which lend them- 
selves to comparison because of re- 
petitive characteristics of design, 
architecture, materials and size. The 
results are shown in Table IV. 


1, 


Apartment buildings 


Few types of multi-story buildings 
are more standard than apartments, 
yet they vary in cost from about 30 
to 90c. per cu.ft. in New York City, 
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TABLE | — TYPICAL FIRST-CLASS NEW YORK OFFICE BUILDING, TOWER TYPE 





ANALYSIS OF COST BY TRADES 
Showing Increase Jan. 1, 1938 over Sept. 1, 1934 (20 Stories; 530,000 sq. ft.; 6,670,000 cu. ft.) 


























% % 

Labor and Materials Increase Increase ; 

as of Sept. 1, 1934 | Labor | in Labor} Labor | Materials | in Mat’ls. | Materials 

Only -) 1, | Increase} Only Jan. 1, | Increase 

Fea] Se | Ben] waa | BE | ok 
% of of Total Eee of Total | of Total Over of Total 
Amount $ Total 1, Sept. 1, 
1934 1934 

(a) (b) (ec) (d) (e) (f) (g) (h) 
1. Excavation. ............... $60,000 | 1.500 0.50 9.0 .04 1.00 10.0 0.10 
2. Foundations............... 100,000 | 2.500 1.25 | 24.0 30 1.25 5.7 .O7 
3. Brick Masonry............ 130,000 | 3.250 1.75 | 26.0 46 1.50 6.8 10 
4. Fireproof Partitions........ 100,000 | 2.500 1.25] 26.0 32 1.25 4.5 .06 
Ra 20,000 | 0.500 0.28 | 22.0 06 22 16.0 .03 
6. Concrete Floor Arches... . . 170,000 | 4.250 1.92 | 23.0 44 2.33 9.2 .21 
7. area Fill & Finish. ..... 100,000 | 2.500 1.15 | 24.0 .28 1.35 0.0 0.00 
8. Waterproofing- Dampproofing 25,000 | 0.625 .28 | 25.0 .07 345 9.5 03 
9. Roofine. & Sheet Metal. ‘oe ke 30,000 | 0.750 30) 230 07 45 21.0 10 
10. Structural Steel..... ..... 440,000 | 11 000 2.20 18.0 42 8.80 1l.1 .98 
11, Cut Stone & Terra Cotta.... 200,000 | 5.000 1.50} 22.0 .33 3.50 0.0 00 
12. Ornamental Iron & Bronze . 130,000 | 3.250 0.65 | 25.0 16 2.60 25.0 65 
13. Steel Windows. ........... 40 ,000 1.000 25 | 25.0 06 75 11.0 08 
14. Venetian Blinds........... 13,000 | 0.325 03} 25.0 01 295 0.0 .00 
15. Rubber & Cork Floors. .... 25,000 | 0.625 16 10.0 .02 465 20.0 .09 
16. Hollow Metal............. 120,000 | 3.000 7 25.0 19 2.25 20.0 45 
17. Plastering & Lathing....... 160,000 | 4.000 2.50 | 33.3 83 1.50 4.0 21 
18. Glass & Glaging........... 28,000 | 0.700 21 17.8 .04 49 21.0 10 
8 Serre 55,000 1.375 .80 16.6 13 575 0.0 .00 
20. Finish WRG einen 30,000 | 0.750 15 | 25.0 04 .60 0.0 .00 
21. Marble & Structural Glass. . 180,000 | 4.500 1.10} 12.5 14 3.40 3.0 .10 
22. Tile & Terrazzo........... 40,000 | 1.000 40) 10.0 04 60 0.0 .00 
23. Plumbing & Draynage. . 200,000 | 5.000 1.70] 16.7 .28 3.30 12.0 40 
24. Heating & Ventilating. . 240,000 | 6.000 1.60] 10.0 16 4.40 14 0 .62 
25. Electric Wiring & Fixtures. . 300,000 | 7.500 1.95 | 42.9 82 5.55 13 7 76 
26. Elevators & Flev. Doors. . 370,000 | 9 250 277 0.0 00 6.48 27.0 1.75 
27. Sprinkler System........... 20,000 | 0.500 10 | 16.7 02 40 10.0 .04 
28. Air Conditioning........... 200,000 | 5.000 1.86 15.0 28 3.14 17.0 53 
29. General Conditions. ....... 140,000 | 3.500 1.75 | 20.0 85 1.75 12.0 .21 
30. Plant & Equipment (General) 25,000 | 0.625 .09 | 25.0 .02 535 8.0 04 
31. Insurance (General)......... 20,000 | 0.500 .00 aie 00 .50 4.9 .02 
32. Surety Bono Premium... ... 48,000 | 1.200 MOT ses 00 1.200 0.0 .00 
33. Overhead eee Office) .. 121,000 | 3.025 eee: Sage 00 3.025 0.0 .00 
34. Profit. . . ,000 | 3.000 0.00 sired 0.00 3.000 0.0 0.00 
BE 54 dcsunig atseoben $4,000,000 {100.000 | 32.00 6.28 ae er 7.73 

Total Cost Total Cost 

$4,000,000 + 6,670,000 = $0.60 per cubic Sept. 1, 1934 Jan. 1, 1938 


Total labor, 32% of 
$4,000,000........ $1,280,000 X 1.196 = $1,530,880 
7 materials, 68% 


foot, not including tenant changes. 
6.28 
Total increase in labor ——— = 19.6% 


























32.00 of $4,000,000... . 2,720,000 X 1.114 = $3,030,080 
7.73 
tal increase in materials = 11.4 Total labor & 
er “ls 55.00 * materials......... $4,000,000 $4,560,960 
4 Average increase of labor and materials 
= $0.084 per cu. ft., or 14.0%. 
ee ED 
TABLE Ii — WAGE SCALES IN NEW YORK CITY 
COMPARISON BETWEEN YEARS 1934, 1937, 1926 AND 1929 
Rates per Hour (3-Year) 
1934 Jan. 1, 1938 1926 1929 

| ————_—_—_—_——_| Increase | ——_-—_______} ——_—_—_—_—_- 
$ Hr. $ Hr. | Per Cent $ Hr. $ Hr. 
0 OED. ios cn o0cseu2 1.50 (8) 1.88 4/7| (7) 25.7 1.75 (8) 1.8714 (8) 
2. Bricklayers Tenders. . 0.90 (8) 1.14 2/7| (7) 27.0 1.12% (8) 1.2349 (8) 
3. Carpenters........... 1.40 (8) 1.75 7) 25.0 1.50 (8) 1.65 (8) 
4. Cement Finishers... . . 1.40 (8) 1.75 (7) 25.0 1.50 (8) 1.65 (8) 
5. Electricians. . . cadcael cae (8) 2.00 (6) 42.9 1.50 (8) 1 65 (8) 
6. Engineers, Hoisting........ 1.65 (8) 2.00 (7) 21.2 1.75 (8) 1.9214 (8) 
7. Flevator Constructors... ... 1.4044 (8) 1.404% (8) 0.0 1.50 (8) 1 : (8) 
8. Iron Workers, Struct.......} 1.45 (8) 192% (8, 16.7 1.75 (8) 1.92% (8) 
9. lron Workers, Orn......... 1.40 (8) 1.75 (7) 25.0 1.50 (8) 1.65 ; (8) 
10. Laborers, Common........ .90 (8) -95 (8) 5.6 81% (8) 1 0314 (8) 
11, Laborers, Conc. Wkrs. .... 9334 (8) 1.14 2/7) (7) 22.0 1.00 (8) 1 16? 3 (8) 
12. Lathers, Metal........... 1.40 (8) 1.75 (8) 25.0 1.50 (8) 1.65 (8) 
OO See ; 1.28 4/7) (8) 1 50 (7 16 6 1 59 (8) 1.65 f (8) 
DA ONE cisco csevevasys 1.50 (8) 2.00 (6) 33.3 1.7 ci (8) 1.921% (8) 
15. Plasterers, Tenders......... 1.06% (8) 1.42 (6) 33.3 1.21% (8) 1.34 (8) 
I oe aks sce svenap 1.50 (8) 1.75 (7) 16.7 1.50 ; (8) 1.65 (8) 
17. Roofers, Composition... . . . 1.28% (8) 1.60 (7) 248 1 3714 (8) 1.514% (8) 
18. Roofers, Slate & Tile...... 1.573% (8) 1.86 (7) 17.9 1.685% (8) 1 85% (8) 
19. Sheet Metal Workers... -.| 140 | (8 | 1.75 | (7) | 25.0 1.50 | (8) | 1.65) | (8) 
20. Stone Masons............. 1.56% (8) 1.88 4/7| (7) 20.7 1.75 (8) 1.9214 (8) 
21. Steam Fitters............ 1.50 (8) 1.65 (8) 10.0 1 50 (8) 1 (8) 
22. Marble Setters............ 1.50 (8) 1.68% (8) 12.5 1.50 (8) 1 6834 (8) 
23. Tile Setters.............. 1.4334 (8) 1.5644 (8) 8.7 1.50 (8) 1 6854 (8) 
24. Glaziers. ..... 1.40 (8) 1.65 (8) 17.8 1.50 (8) 1.65 (8) 

Average (of 24)........ 1.373 1.661 21.0%* | 1.435 me 1.643 


Increase, average Jan. 1, was over 1926 = 15.8% Increase, average Jan. 1, 1938 over 1929 = 1. 
’ these trade has weight, whereas in Table 1 the numbers of men employed in each 
Ho ecbectating Gass Seeenee east equd. waith eneauste tor Gabarense babeess LF ond TAG 
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depending upon the type of construc- 
tion, shape of building, materials 
selected, character of facilities and 
architectural treatment. Despite this 
variation, a comparison of the more 
common types in the low-priced 
apartment building field may provide 
some useful data. 

Three types of construction—non- 
fireproof, bar-joist (fire-protected) , 
and fireproof—have been selected, as 
shown in Table V. The cost of each 
has been broken down into its con- 
stituent items or trades and shown 
both by amount and cubic foot of 
building in parallel columns as of 
Jan. 1, 1938. While an effort has been 
made to choose examples which 
merely represent the types involved, 
attention is called to the fact that 
the average size of room is not the 


TABLE 111 — BASIC MATERIALS FOR A NEW YORK 
OFFICE BUILDING 


Price Changes-—Sept. 1, 1934 to Jan. 1, 1938 
(Prices are for materials delivered to the building) 


Per Cent/Per Cent 


Materials eieapenit oe 








CUS, 5s cic v ass ticevex 87 
Face brick, light gray, smooth... .. 2.9 
Backup Tile, 8in............... 5.0 
Partition Tile, 4 m., T.C.......... 4.7 


PPNS KP per 
mn 


Lime, Masons, hydrated.......... 7.4 
Cement, Portland................ 10.6 
Steel Bar, Reinforcing........... 20.0 
oo Se ity hake eV a aired aeuads 9.1 
RS Se cer nck eh adeha cue cd ws no chan 
10. Lumber, Pine, for forms........... 17.9 ” 
a. Linseed (il, OT EES Res 5.5 





20.0 

i PU MOOS os soos 600d Janie sais 22.2 
16. Metal Lath and Furring Channels..| 17.0 
17. Structural Steel, fabricated. ....... 11.1 
18. Granite, gray, 4-cut.............. 10.0 
19. Limestone, cut, machine smooth. . . no change 
20. Roofing, felt and asphalt.......... 20.0 
21. Copper Flashing. ................ 25.0 
22. Ssteclenens Woes fabricated .... . 26.0 
23. Ornamental Bronze, fabricated.....| 25.0 
24. Terra Cotta, architectural. . 10.0 
25. Marble, domestic, Tennessee 5.0 
26. Structural Glass........... no change 
27. Steel Windows, double hung. 11.0 
28. Steel Windows, casement . | 20.0 
29. Bronze Windows, double hung . no change 
30. Plumbing Fixtures. .............. 22.0 
31. Brass Pipe and Fittings........... 25.0 
- ae RS ak Soke) aadeeds 5.0 

OPIN oc ice scceesnccsise. no change 
Ee SL aS er aaeee no change 
35. Cast Iron Radiators Eeeaivalone nan 1 
36. Sheet Metal, Galvanized. ......... 22.0 
87. Electric Conduit................. 17.0 
38. Wire, rubber covered............. no change 
39. Switches and Receptacles......... 0.0 
40. Switchboards and Panels.......... 25.0 | 
41. Underfloor Duct. ...............- 





TABLE IV — INCREASE IN COST OF VARIOUS TYPES 
OF NEW YORK BUILDINGS 


FROM SEPT. 1, 1934 TO JAN. 1, 1938 





Cost per Cubic 
Foot Per 
Type ——_—_————|_ Cent 
Sept. 1,| Jan. 1, | Increase 
1934 1938 











Schools, Elementary. ....... $0.46 | $0.53 15.3 
Fireproof ts, 


EEE ED ER 0.44 | 0.51 | 15.9 
Semi-Fireproof ts. 
ae 0.31 0.36 16.1 


5-Story Walk-up. 
Office Buildings (See Table 1) 0.60 0.684) 14.0 
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same in all three cases, so that some 
small allowance should be made in 
comparing one with the other, since 
smaller rooms mean higher costs. 
Specifications for each of the three 
types of buildings are given in foot- 
notes to the table. It may be noted in 
addition that the excavations for all 
three buildings were in earth, and 
that there were no exceptional foun- 
dation problems. All kitchens had 
linoleum floors, and all kitchen cab- 
inets were wood, prefabricated. Ele- 


(611) 119 





vators were standard apartment house 


types, push-button control, with 
swinging shaft doors. 
Item 42, “Contingencies”, while 


often omitted, is intended to cover 
such unpredictable but none the less 
real costs as strikes, wage increases, 
etc. 

Items 43 and 44 usually are com- 
bined in one, but item 43 must be 
paid by the owner in some degree 
whether or not he employs a con- 
tractor. 


TABLE V— TYPICAL NEW YORK CITY APARTMENT HOUSES 
SHOWING COST COMPARISON OF DIFFERENT TYPES, AS OF JAN. 1, 1938 


























Non-Fireproof ! Bar Joist * Fi 
Wall Bearing Steel Frame Steel Frame 
No. Stories 5 & Bas’t 9 & Bas’t 12 & Bas’t 
No. Rooms 580 415 1400 
No. Aparts. 145 ae 350 
Floor-to-floor Ht. 9 ft. 6 in. 9 ft. 4 in. 9 ft. 4 in. 
Cu. Ft. per Room 2,940 3,600 2,560 
Total Area 180 ,000 153 ,000 408 ,000 
ube 1,700,000 1,500, 000 4,000,000 
Total Per Cu.Ft. Total Per CuFt. Total Per Cu. Ft. 
Sc TMU es sae bedatee es $9,000 $0 0053 $8,200 "$0.0055 $60 ,000 $0. 0150 
2. Concrete Foundations. ‘ 10,400 0061 17,000 0113 92,000 .0230 
3. Brickwork. .......... 78,000 0458 53,700 .0358 195 ,000 0488 
> a oe - 7,000 0041 9,000 .0060 105 ,000 .0262 
try & Set Millwork. 39,000 0230 20,700 .0138 42,000 .0105 
e Millwork in Carp’y.)....... 18,000 0106 14,700 .0098 32,400 0081 
7. Conerete Arches............+++- 7,200 .0042 24,000 .0160 116,000 0290 
8. Cement Wok 7,000 0041 12,600 0084 49,600 0124 
9. Bar Jsts., Top Lath & Concrete. . terese’ rope 30,000 WP © “usec oleh 
10. Wood Windows & Caulking....... 5,500 MROE 2 oscies . . aeeaeRon 2 ates 
11. Steel Windows & Caulking........ gtesht™ 9 \Staes 9,300 0062 22,000 0055 
12. Hollow Metal & Kalamein........ 13,000 .0076 12,300 0082 60 , 800 0152 
13. Structural Steel............ ibni 15,200 .0089 57,400 0383 224 ,000 0560 
14. Misc. & Ornamental Iron. ...... . 14,800 .0087 10,200 0068 24 ,000 0060 
15. Sheet Metal & Roofing........... 5,200 .0031 4,200 0028 10,400 0026 
16. Pl & —-- ecu adic Ghils- are 77 ,000 0453 83,500 0556 155 ,000 0388 
17. oie Seca Cine 1,900 0011 6,000 0040 4,000 0010 
LN SS COR Ge irerrrercr er 17,900 .0105 17,100 0114 46 ,400 0116 
19. Finish Hardware................ 6,000 0035 6,100 0041 14,300 0037 
20. Finished Wood Floors............ 17,600 .0104 20,200 0136 56 ,000 0140 
SRI EER oak dice acs cgevcesecs 14,000 0082 11,800 .0079 32,000 0086 
22. Bathroom Accessories...........- 1,200 .0007 900 .0006 3,200 0008 
= MII odie neecccdevaccscarce aa. 0016 3,500 0023 ous i 
Waterproofing & Dampproofing. . ’ 0017 2,400 0016 2, 00% 
28, Weathorotrins Reranch ake wasuas 1,500 pane ts ee pacuie “a 
Ee Saree as 2,800 0017 3,900 0026 7,600 .0019 
27. Medicine Cabincts 1,300 .0008 1,100 0007 3,600 .0009 
28. Mail Boxes........... 300 .0002 300 .0002 800 .0002 
29. Incinerators............-.-- j 1,400 .0008 600 0004 1,200 -0003 
30. Kitchen Cabinets............... 14,000 .0082 12,200 0081 32,000 0080 
31. Gas Ranges.........0000.20006: 7,600 0045 6,600 0044 16,000 0040 
$2. Refrigerators. .........0200.-005 13 ,800 0081 11,900 0079 34,000 0085 
Insect Screens. ..........-+-+.+: 3,400 -0020 5,400 0036 12,400 0031 
34. Window Shades.............+... 700 -0004 1,100 7 2,000 0005 
ER rerereere rere 50,000 0294 47 ,300 0315 180 ,000 0450 
36. intes & Ventilating........... 40,600 .0239 42,200 0281 105 ,000 0262 
37. er iring & Fixtures....... 26,200 0154 7 ,700 0185 78,000 0195 
38. Eleva' 25 ,000 .0147 12,700 .0085 52,000 0130 
39. Gen’l. Conditions (ob Overhend).. 20 ,000 0118 22,800 0152 64 ,800 0162 
40. Plant (Gen’l. Contr’s. Only). . 1,500 0009 1,200 .0008 4,000 0010 
41. Insurance (General) . cates 1,500 .0009 1,800 0012 4,800 0012 
= a Are per ‘cent...... 8,800 .0052 9,900 0066 28,800 0072 
General Of Rei wewats 14,200 0084 16,500 0110 48 ,000 0120 
ae ivi 24,000 0.0141 30, 000 0.0200 80 ,000 0.0200 
$629 ,000 $0.3700 $690,000 $0.4600 | $2,120,000 $0 5300 


1Non-Fireproof Building: Concrete foot- 
ings, brick walls, common brick facing, 
brick windowsills, casi stone copings, 
double-hung wood windows, short-span cin- 
der concrete arches and steel framing on 
first fioor, wood joists on steel] beams and 
columns above first floor, gypsum partitions 
in basement, wood partitions above first 
floor except brick around stairs and eleva- 
tors, w doors except kalamein for cor- 
ridors, combination metal bucks, wood 
furring of exterior walls, and metal lath 
on walls and ceilings. Floors generally 
wood over sub-floor, corridors terrazzo, 
steel stairs cement-filled. Attic ceiling in- 
sulated with rockwool. Heating system is 
one-pipe steam, oil-fired boilers. 


2Bar-Joist Building: Steel skeleton 
frame, concrete footings and basement walls, 
4-in. brick facing and 6-in. backup tile in 





exterior walls, 


terra cotta 


residential casement windows, 


hollow tile and 2-in. solid plaster 
- lath and 2-in. concrete over 
t 


coping, steel 


metal sills, 
artitions, 
ar joists 


with monolithic finish, ceiling lath attached 
to bar joists, combination metal bucks, wood 
doors except kalamein for corridors, metal 
furring of exterior walls. Floors generally 


wood 


steel stairs cement-filled. 


laid on mastic, corridors 
Heating system 


terrazzo, 


is two-pipe steam, oil-fired boilers. 


*Fireproof Building: 
concrete basement 
terior walls, 


bucks. 


ing 1. 


walls, 
common brick facing, 
cotta coping, brick windowsills, steel frame, 
steel residential casement windows, 
sills, hollow tile partitions, short-span cin- 
der concrete arches, 

Doors and floors same as for build- 
Heating system same as for building 2. 


Concrete footings, 


combination 


13-in. brick ex- 
terra 


metal 


metal 


















































See nr caterer ae mea 
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COMPLETE ELECTRIC EQUIPMENT from one 

manufacturer. You can get apparatus, wiring sup 
plies, lighting equipment, and appliances, all made 
by the same manufacturer. If you like, we'll make up 
factory-assembled equipments for your jobs. All 
you have to do then is connect the leads. 


? SERVICES OF MORE THAN 800 G-E SALES 


ENGINEERS located in the 103 cities listed on the 
opposite page. These men will gladly help you 
figure electrical costs, or select and apply electric 
equipment. One G-E salesman's recommendation of 
capacitors saved his customer $300 a month in 
power bills. 





HOW MUCH are 
Chick These 


Oo” E contractor told us recently that the service that he 


electrical engineer on his payroll. Have you figured out how 


engineer, or your power company in finding electrical methods 
of doing your jobs or in figuring out power demands and 


costs. Our salesmen, application engineers, designers, ware- 


gets when he buys G-E equipment is like having an 


much the services shown here might likewise mean to YOU? 


Our engineers will gladly work with you, your consulting 
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houses, and service shops are all ready to serve you. Try 


letting us solve the electrical problems on your jobs. Just 
address the General Electric Office that's nearest you. See 


the list on the opposite page. General Electric Company, 


Schenectady, N. Y. 


SEE THE G-E “HOUSE OF MAGIC”’ 


NEW YORK WORLD’S FAIR 


3 HELP ON EXTRA-TOUGH PROBLEMS — Our 
application engineers, specialists in particular 
lines, will go right to your job, if necessary. One of 
our engineers showed a contractor recently how an 
electric cableway could cut the cost of placing 
concrete almost in half 












SAN FRANCISCO EXPOSITION 









SPECIAL DESIGN FACILITIES. A 


contractor operating in a residen- 
tial area used high-speed hoist motors 
that howled. Hampered by complaints, 
he asked us to design motors that would 
give him the speed needed to prevent 
a penalty on the job, but would also 
be quiet. He got them! 
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THEY WORTH TO YOU? 
2 SZ 


QUICK SERVICE on G-E equipment is always 


available, no matter where your job is! located. 





When you buy G-E equipment, you can be sure that 


THE NETWORK of G-E sales offices, service ; e Sere 
2 even if your next job is in another part of the 
shops, and warehouses. You're never outside the A : 
: : ; country, G-E service and G-E renewal parts will be 
friendly circle of G-E service. G-E equipment is also ‘ : 
: readily available there. 

available through the offices of the G. E. Supply 


Corporation and of hundreds of G-E motor dealers, 


none of which are shown here. 


G-E Sales Engineers Near Your fot 


Akron, Ohio Des Moines, lowa Milwaukee, Wis. Salt Lake City, Utah 
Atlanta, Ga. Detroit, Mich. Minneapolis, Minn. San Antonio, Texas 
Baltimore, Md. Duluth, Minn. Nashville, Tenn. San Diego, Calif. 
Bangor, Me. El Paso, Texas Newark, N. J. San Francisco, Calif. 
Bay City, Mich. Erie, Pa. New Haven, Conn. Schenectady, N. Y 
Beaumont, Texas Evansville, Ind. New Orleans, La. Seattle, Wash. 
Binghamton, N. Y. Flint, Mich. New York, N. Y. Shreveport, La. 
Birmingham, Ala. Fort Wayne, Ind. Niagara Falls, N. Y. Sioux City, lowa 
Boston, Mass. Fort Worth, Texas Oklahoma City, Okla. South Bend, Ind. 
Buffalo, N. Y. Grand Rapids, Mich. Omaha, Nebr. Spokane, Wash. 
Butte, Mont. Greenville, S. C. Peoria, Ill. Springfield, Ill. 
Canton, Ohio Hartford, Conn. Philadelphia, Pa. Springfield, Mass. 
Carterville, Ill. Houston, Texas Phoenix, Ariz. Syracuse, N. Y. 
Cedar Rapids, lowa Indianapolis, Ind. Pittsburg, Kan. Tacoma, Wash. 
Charleston, S. C. Jackson, Mich. Pittsburgh, Pa. Tampa, Fla. 
EMERGENCY SHIPMENTS can be Charleston, W. Va. Jackson, Miss. Portland, Me. Toledo, Ohio 
Charlotte, N. C. Jacksonville, Fla. Portland, Ore. Tulsa, Okla. 
made from our 28 warehouses, Chsttancns a, Tenn. Romane <iy, Mo. Poasttomes, R. I. Using, N. Y¥. a 
: 5 Chicago, Ill. noxville, Tenn. aleigh, N. C. Washington, D. C. 
located in every part of the United Cincinnati, Ohio Lostieen, heh. pendien: fa. aaa. Caen. 
States. They maintain full stocks of Cleveland, Ohio Lincoln, Nebr. Richmend, Va. Waterloo, lowa 
. Ss s Columbus, Ohio Los nants Calif. Roanoke, Va. Wichita, Kan. 
standard equipment. Suppose you sud- Relies, zane Te ae pocnecter, W- v. Worcester, Binge. 
mp- avenport, lowa adison, s. ockford, . Youngstown, io 
denly need motors for Se - ° Dayton, Ohio Memphis, Tenn. St. Louis, Mo. 
ing work. A telephone call tonight will Denver, Colo. Miami, Fla. Salina, Kan. 


put them on your job tomorrow. 


YOU GET GREATER SPEED AND SAFETY—CLEAR A BIGGER NET— 
WHEN YOU OPERATE ELECTRICALLY 


GENERAL & ELECTRIC 


011-488 
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| Ee PUBLIC HOUSING PROJECTS be- 
. ing built by the New York City 
Housing Authority with United States 
Housing Authority funds have been 
noted for the low costs achieved. In 
developing the design for the Queens- 
bridge project, the accompanying al- 
ternate estimates for several types of 
construction were worked out. The 
buildings, now under construction by 
the Cauldwell-Wingate Co., general 
contractors, utilize the type II floor 


Selumn fireproof 
Plaster ceili 











Debit cracks in finish 









Conc. (1:42 mix.) 80 cu. 
Reinf. steel 52 tons 
Forms for slabs, beams 
Interior columns 
Trimming ceiling 
Floor finish 







© No glester 
© 





Type I 





















t 
{ (Monolithic finish Pear 
Reinf. “eal ‘ ree 
Forms 250 sq.ft. 
Fire proofing 
Beams ~240L-F 
Columns. 100 LF. 
Floor finish 3,900 sq 
























Plaster 


concrete 








Monolithic finish | Rein€. stee 


m forms 


Wall and Floor Cost Estimates 





ALTERNATE FLOOR FRAMING 
FOR TYPICAL ae 


Area= 4,100 2"— Wall Nf 850 
SKETCH DESCRIPTION Sent DESCRIPTION 


Cinder concrete arch,Short span, 
Structural steel,bearing wall 


Structural stee! acon, 99.00 
Cinder Tee weegre ne 
bite 


“cement finish 3300 3 sof Me 
Insurance and job worked | 


Debit increased story height (6) 


If combined with skeleton wall } 
based on lower unit price for steel 


Reinforced concrete beam and 
Slab,smooth surface bearing wall 


\2"cinder block on Wall 
yd. @ 200 steel skeleton Skeleton net 88 
g 110.00 $3191.00 
100 sq. ft 
‘Oue 


Insurance and job charges 
Extra cost ceiling paint 3,700sq.ft.@.o2z 
No plaster on ceiling, Plaster on gels. 


Credit decreased story height (5%") 


he and long span structural 
sepeeapa Aes 4" common brick laid Wall 2565.00 
Structural steel gi tons @ 110.00 up as face brick and Skeleton 1196.00 
Bar joists tons + ge 6" backup tile of T. $3761.00 
Bech? 9 88 3300 deat { es a block on Cte! Talskin : 
(2"concrete Top iat 


Binreers om 8 Sy 8 a @ 1.90 


Insurance ond job & over Ae’ 10% 


If combined with skeleton wall 
on lower unit price for steel } 
Debit special floor finish 


Metal gon ond RO etaty and 
Concrete fect: 4h mix) 60cu. 
€ m) $ocuyd-B 200 


Total 
Credit decreased story height ( 2") 





‘-ENGINEERING NEWS-RECORD: April 27, 1939 





and a variation of the type H wall in 
which the bottom two stories are 
12-in. solid brick and the top four 
stories are of 4-in. brick and 8-in. 
terra cotta. 

The accompanying detail cost esti- 
mates were made by Elwyn E. Seelye, 
structural engineer, for the Queens- 
bridge project associated architects: 
William F. R. Ballard, chief archi- 


tect; Henry S. Churchill; Frederick gis Bo 
: Wall and column plan of typical unit in 
G. Frost; and Burnett C. Turner. niciadhadihen ‘Dating ta tee Yack: 





TABLE I—COST ESTIMATES OF DIFFERENT FLOOR AND WALL DESIGNS 






Te) RATE WALL CONS TE TION 
OR . PRS dao STOR 































12" brick bearing wall $3078.00 


Common brick laid up 
as face brick 


Awd 
he 













12"cinder block on 


Wall 1995.00 
concrete skeleton 


Skeleton 1065.00 
$ 3060.00 













































Wall 2565.00 
Skeleton 1065.00 


$3630.00 


4 Common brick laid 
up as face brick and6" 
backup tile of T.C. block 
on concrete skeleton 































Pifa00 
20¢ 


(68. 


8"solid brick,common 
brick laid up as face brick 
on concrete skeleton 











Total 








8"solid brick, common 
brick laid up as 
brick on steel skeleton 























Combination walls 


Combination bearing 
for 6 stories 


walls (6 stories) 















Metal tile Kjos Srws free .Ft.@ 20¢ 

5 tet 2 top stories 2 top stories (type Dabove) | 2x2565 = 5130.00 
colon forme 383 Bi Morick*6°IC block | 2 Pore cforlet{ ep?s® | 2x2708= 5416.00 
eae! ee S900 sat rot i a Thorkup in eset 6°TC) 
ee |S" brick, 8°TC. block | Bottom, 2stories 2x 3078 =. 61 









(type A above) Total $i6702.00 
Average cost per story 16702 = $5784.00 
ot 







Bottom 2 stories 
12" solid brick k Type 


















TABLE Il — QUEENSBRIDGE HOUSING 





UNIT COSTS USED IN TABLE I 


Ue co Ane Budgeting Construction Payments 


es ed 6 cig ekwdeenes 1,25 yd. 


7” 

















EE hws lidasecensess 14.00" M > 
ee Cee ee no { eee payrolls and expendi- prepared by the division of con- 





12” Cinder block (12°x8’x16").. 230.00 
Reinf. Steel (in place)......... 110.00 " T 


Steel (in pls tures for materials on a given struction and public employment of 

og, Faroe ee ne $87.50 per T job are, of course, not constant over the U. S. Bureau of Labor Statistics. 

= the period covered by the work. It shows how contractor expenditures 

Lipalivansuten 3.00 "" Careful budgeting of funds is neces- varied over a 2}-year period on a 

sb sary. The record of payroll and _ project consisting of a group of 

MN iaedes cas $114.00 per Ton material order values by months four-story reinforced concrete build- 

Labor Rates (Per. Hr.) on the Williamsburg housing project ings with brick bearing walls whose 

EE ca nrinesneees cee etnce ~S in New York City (Starrett Bros & construction cost, exclusive of land 

Bricklayers .............++eee000s 1.89 Eken, general contractors) is plotted and landscaping, was about $8,500, 
on the accompanying chart from data 000. 




























EMPLOYMENT, PAYROLLS 
AND MATERIAL COSTS 


WILLIAMSBURG HOUSING 
| [PROJECT | | 


From time work started, 
excluding demolition 










(a) Short Span ae Skeleton a. .. $95.00 
(ec) Long Span — — Skeleton aa * 106.00 
(@) 









"  — Wall Bearing..... 110.00 









Concrete (1:44%4 Mix) 
2 Bbls. Cement @ $2.10......... $4.20 
.423 cu. yds. Sand @ 1.50....... .60 
846 " ” Gravel @ 2.60..... 2.20 
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Men Employed, Thousands 
Employment in Man-hour 


Forms for Sclid Concrete Slab and Beam 









~~ 
o 
3 
Payrolls and Matérial Orders jr Dollars 






















Forms (Incl. Beams and Cols.)...... $.26 1 100.000 
Trimming Ceilings. ............. .O4 ° 7 
foundations completed 
POT caitisviedsinecnesen 08 meizons comple 
35 
Labor Insurance. .........+++0+5 03 
38 
Job Overhead...........seceee0s 03 6 68 rt 2 4 6 18 20 22 24 26 26 30 
Cent per Be Fh. k scadetcccctans $.41 nee St asthe 





Wall, Costs per Sq. Ft. 
12° Brickwall 
19 bricks @ 1.4¢............04. $.27 
M 


aig ovevsvesnceeinern i Costs of Industrial Buildings 












eee eee eee eee ee ee 




















se etercesasoeees $1.08 NDUSTRIAL building costs over a 000 sq. ft. of one-story monitor-type 

MME ies orussak pteses axa $.26 25-yr. period have averaged $1.52 industrial plants located in the area 
SIE feSinvivecsinannoanaxe .02 per sq. ft. according to the accom- from the Mississippi Valley to the 
ere treba meiwae thee sets ae panying chart developed by The Atlantic Coast and north of the 
BROT oars on saeveonir ess: * Austin Co., engineers and builders. Mason-Dixon Line, a few larger 
Dees et ees ee wusuae The chart records the average actual cities excepted. The costs do not in- 







Total...+.-sseeeerees $.70 construction cost per sq. ft. for 20,- clude heating, lighting and plumbing. 





Tee eee ee ee eee eee ee eee eee 


eee eee ee eee ee ee ee eee eee 


SOR Oee ee eee ee ewe eee 





eee eee ee ee eee eee ee ee eee 






Pee = o | |INDUSTRIAL PLANT COSTS | | | 

a ae : os fe NTT FOR NORTHEASTERN U.S. zy 

Bcc Fuel eM Net 

Taare occ cS 8 Steck LV] | te || | | ase sie peT 1 | | | | | 
Bevel cae = 2 | PSSERASSAE = 700 ‘wide x 200"long | Coprcigh 





WOM sis csvsnvesars $.79 0.50 ————— > 
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vA Senet 


5 A baci > 
A ‘Coa Line 
for EVERY 
TYPE OF JOB... 









Towabout... 
Steel Wheels, Solid or 
Pneumatic Tires 





from the simplest street service to the 
roughest and toughest heavy construction 
there are WORTHINGTON PORTABLE 
COMPRESSORS to fit... all with sound 
engineering in every detail, and advanced 
features found in no other line. 


Watch them at work on any job... 
and you will find the reasons for their 
stand-out service for hundreds of owners 
throughout the country. 


PORTABLE COMPRESSORS SEMI-PORTABLE COMPRESSORS 
60,105,160, 210,315 CU.FT. ACTUAL CAPACITY FOR ANY CAPACITY 

Gasoline engine or diesel engine drive Gasoline engine or electric motor drive 

All types of mountings through Multi -V- Belt 





Worthington air tools are further 
aids to profitable operation 













No. 10 No. 10 
Pavement Sheeting Clay 
Breoker Oriver Digger 







There’s a Worthington Dealer near you 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


WORTHINGTON 


Pce-1 






Spring Trailer... 
Solid or Pneumatic Tires 









Truck 
Mounted 
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Costs of Thirty-three Completed PWA Housing Projects 
Prepared in the Bureau of Labor Statistics, Division of Construction and Public Employment 
























































| Dwelling units? Rooms 
Average cost ; 3 ‘ : | Average cost 
Name and location of project | | Based on | | | Based on | Cost per 
| Number? | Based on cost of Number? Based on cost of cubic feet * 
| construction dwelling | construction-| dwelling 
contract | facilities | | contract | facilities 
price | only | price | only # 
Thirty-three Projects............ sei | 14,122 | $4,358 $4,126 | 49,827 | $1,235 | $1,169 | $0.468 
— ——  ——— i Oo = = — = — | = = — — — — = = ==———S=——__ 
Seventeen Southern Projects............ oi : 5.398 3,882 3,568 18,163 1,154 | 1,060 | 451 
Atlanta, Ga. weed : 
OR ncn d ev ees saies s aaey' cub nwa wath 604 | 3,307 | 2,688 | 2,124 | 940 | 764 . 384 
University Homes...... | 675 | 2,780 | 2,487 2,343 | 801 | 717 -432 
Birmingham, Ala. 
r Smithfield Courts.......... 544 3,160 | 2,913 | 1,588 1,083 998 390 
Charleston, 8. C, | | | 
Meeting Street Manor....... Peake aus «Ve 214 5,086 | 4,922 706 | 1,542 | 1,492 . 567 
Columbia, 8. C. | 
, j | | 
University Terrace. ....... pireases euaeeu ee tank | 122 | 4,570 | 4,031 | 5 | «(1,90 | 1,185 | 611 
Dallas, Tex. | 
. | 
z Cedar Springs............. AARC asad Shins oeae 182 | 4,286 | 4,032 602 | 1,296 | 1,219 505 
Enid, Okla. | | | 
, | | 
? Cherokee Terrace............. 82 | 4,782 | 4,677 318 | 1,233 1,206 .499 
Jacksonville, Fla. | 
. Durkeeville............... Bae aaeet aes 217 | 3,624 3,000 | 709 1,109 | 918 452 
r Lexington, Ky. | | 
| Blue Grass Park......... aouer' etek BES i COURT. ee | 951 1,455 | 1,367 | .462 
Louisville, Ky. 
| 
| La Salle Place. ....... Epes oes rf incbe 213 4,859 | 4,498 | 809 1,279 | 1,184 421 
Memphis, Tenn. | 
UO sa Sis sc Ge eee eine s ae eee a . al 636 3,866 | 3,734 | 2,019 | 1,218 | 1,176 | 484 
Lauderdale Courts................-.-- bats ate 449 | 5,139 4,847 1,574 | 1,466 | 1,383 | 516 
Miami, Fla | | 
Liberty Square........ MOS Socuy wae sted eee eS ie 3,333 So a a 
Montgomery, Ala. | | 
Riverside Heights............... bitabhrevens ossrdbeewl 100 3,209 | 2,934 324 | 990 | 905 -347 
Patterson Courts.......... eek ots pRebereausves eo 1588 | 2,370 | 2,245 530 707 | 669 .464 
Nashville, Tenn. } 
Semmens Piece... cee ce cee ce Reread ates vee} 314 | 4,680 | 4,354 1,045 1,406 1,308 | .424 
Oklahoma City, Okla. | | | | 
Will Rogers Courts.................. Wewsevedauneat 358 | 4,463 | 4,221 1,246 1,282 1,213 506 
vil - icon ea ee, esses 
Gemeees Wortharn Projects... 2... oc ese ue eeeee : 8,724 | 4,653 | 4,472 31,664 1,282 1,232 | 477 
Atlantic City, N. J. | | | 
Stanley S. Holmes............... tetteeeseeecensseaees| 277 4,043 3,900 928 1,207 1,164 | 491 
Buffalo, N. Y. } 
I Cet Cosy cise 'ae's ee iG ahh tae hoe EO bey | 660 | 5,962 5,640 2,762 1,425 1,348 .515 
Cambridge, Mass. | 
Maman CES dds dae ss oocyte vTuk cca dden 24 6| | 64,578 | = 4,452 1,172 1,149 1117 | 481 
Chicago, Ill. 
wae GC. Tashiro Homes occa c eins ok cu ite ecs dew cients ; 925 4,867 4,758 3,254 1,384 1,352 | 515 
ERLE GEREN, CEP SRT Mp Por eee 468 | 5,367 5,195 1,747 1,438 1,392 541 
Cleveland, Ohio 
Na 8 aig oyu bc ee ans W&CRE ORI w RES ea Uwe 654 3,608 | 3,380 2,312 1,021 956 .385 
IT ey Kah ck nub va kee ba wae ex hE RRO ORS aint 579 4,183 3,811 2,166 1,118 1,019 . 394 
TG ee. os iy vine dake ehca a eaeuel greed 620 4,608 4,210 2,311 1,236 1,200 3 .454 
Indianapolis, Ind. 
ee a ue a ON bine t din'e ; 748 3,050 2,951 2,538 899 870 .349 
Milwaukee, Wis. 
Ne rs i Sita ae oo 518 | 4,029 3,739 2,018 1,034 960 334 
New York City, N. Y. 
ON SOURS oes ois x tek phe eV ORE! 4s pe wee on 1,674 | 5,075 5,014 5,888 1,443 1,426 .558 
EN ENON DROME. coo dv eK eae ose nc Oha'c be tes 55% -| 583 | 4,672 4,665 1,978 1,377 1,375 .554 
Philadelphia, Penn. 
ND aie pis os cs cmnsaaemliabecscb eae 258 | 6,494 | 6,195 999 1,677 1,600 522 
Stamford, Conn. | 
PMO SS auyiocvnes ass CcaNye sds i vieeos wae oa'e .| 148 | = 4,643 4,559 506 1,358 1,333 .519 
Toledo, Ohio | 
Brand Whitlock Homes... .... 0.6560 -sccseeectecceees 266 5,023 4,732 913 1,463 1,379 | .534 
Wayne, Penn. | 
I INO Ss 6 iad ed vcsna nce abcd wa eahie baa 62 | 4,768 4,632 172 1,441 1,400 . 557 





1 In general each project is made up of a group of 3-story apartment buildings and/or 2 and 3-story row houses. Row houses predominate on southern projects 
while 4 and 5-story apartment buildings are used on some northern projects. All buildings are fireproof. 

? Social and recreational units contained in space which might have been utilized for dwelling units have been considered as dwelling units. 

* These data are based on the construction-contract price, less the estimated cost of the following facilities: 


1. Dormitory buildings 5. Social and recreational buildings 

2. Rentable office buildings 6. Electrical distribution systems, outside of buildings 
3. Store buildings 7. Trunk-line and storm sewers 

4. Garages 8. Street improvements, etc. 


The cost of all other accessory buildings is included. 
* Based on construction contract price. 
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Equipment Rental Prices 
In Five Areas 





Equipment Rental Prices 
In Wisconsin 














Price 
per 
Item Month* 
aI in o.a ns oe ica teaksCee sacks $250.00 
Bins: 
Two comp., 50 ton. ..............+. 150.00 
Wwe ome, BED GOR. oo ccccncuccccns 180.00 
NOs ai eS i cnines fcbece mates 75.00 
Buckets: 
Cone. contr. dump, l yd............ 35.00 
Cone. contr. dump, 2 yd............ 50.00 
Cone. tipover type, l yd............ 20.00 
CO, FE PGs 5 ewe desanvcnssesos 90.00 
CR FSG icctcccccsenvcieuss 115.00 
CE, BIG PO cose seccensteyste 150.00 
ENE, 9 ORs nhc ites oe cwevecesces 115.00 
Se BOE Oe... ccecekcseseeb ened 150.00 
PN EN on nb ks entceeaes 5 ¥45% 175.00 
Guana peel, 1 9d... 22 ccvccccccces 150.00 
Ciel Bi, Betts oni vc ctenesecgesns 25.00 
Com) : 
Port. gas 105 ft 135.00 
Port. gas 160 ft .. 200.00 
Port. gas 210 ft.... 250.00 
Port. gas 360 ft 350.00 
Sta. 20x12, 100 hp, no power 150.00 
Chutes, conc. 30 ft 10.00 
Column clamps: 
SU cca cusks cess xd cawebesecenss .25 
Da ciehanaessucuvecadeabebd ond .35 
Conveyor, belt: 
Ges oF elec. 16-in., 32 ft.........22-. 100.00 
Gas or elec. 24-in., 32 ft..........+++ 125.00 
Gas cawalen, Es bt caswantaeee ae 450.00 
Gas crawler, l yd........-.-. . 550.00 
Gas crawler, 1% yd........-- .-.- 650.00 
Locomotive, 20 ton.........-++++055 500.00 
Derricks, steel: 
Stiffleg, 5 ton, 50 ft. bm ..........-- 100.00 
Stiffleg, 10 ton, 70 ft. bm............ 150.00 
Guy, 5 ton, 50 ft. bm.........++++++ 100.00 
Guy, 20 ton, 80 ft. bm............++ 225.00 
Drills, pneu. rock: 
Testament Scheie SUGGeh duhee Weds ba 30.00 
Wagon Grille... .. ss ccccconsscevecces 125.00 
ns aie N eeatncaws 20.00 
BRED: svc cccsvessenerscccscscseess 40.00 
PB ncievnckcdebasyecvectinsszens 80.00 
Grad road: 
omen, lean. wheel, 6,500 lb......... 135.00 
Drawn, lean. wh. 11,000 Ib. pow. contr. 250.00 
Motor patrol, up to 12,500 Ib........ 250.00 
Motor patrol, over 12,500 Ib......... 325.00 
Hoists: 
Elec., 2 drum, 20 hp........-.-.+-++ 65.00 
Elec., 2 drum, 40 hp..........-++-++ 90.00 
Elec., 2 drum, 60 hp............+-++ 115.00 
Elec., 2 drum, 100 hp.........-.+-+++ 150.00 
Gas, single drum, 90 hp. -. 85.00 
Gas, single drum, 40 hp.........-.++ 80.00 
Gas, single drum, 60 hp...........-- 135.00 
Ligh ting unite: 
pe RS wives ccansoeeiasee 50.00 
CED ns sib Ad coe deuce cepbeaceus 10.00 
Mixers, concrete: 
Power loader, 7-S..........-0-+-++5 50.00 
Power loader, 14-S...........-.+++- 150.00 
Batch BPG, + ska sansceweten 195.00 
NE OB cos cawacccens cvesnense 500.00 
Pile hammers: 
Union #6, McKiernan-Terry #2...... 60.00 
Union #4, McK-T #5.............+. 90.00 
Union #2, McK-T #7... . 125.00 
_ OS eee or aie 4. ee 
Union #1, McK-T #9B2, Vulcan #0... 200.00 
Union #00, McK-T #11B2........... 275.00 
Piledriver hanging leads, steel 50 ft..... 35.00 
Soeem, 440. 1,280 qpm......<..-.+. 85.00 
Steam, 8-in. 2,000 gpm............+. 125.00 
Gas or elec. pressure 30 gpm......... 45.00 
Gas or elec. pressure 40 gpm........... 65.00 
SOT ee 125.00 
Gas centrifugal, 2-in................ 40.00 
Gas centrifugal, 3-in..............-. 50.00 
\ceabunnhswaneen 75.00 
Sees bekneen 15.00 
cai lave Ws a4 te 12.50 
ytd heen pola eaeceisb 40.00 


Road finishing machines: 
PE eh ab Ven bho ke ibssacdcvacuus 275.00 
PND ca Vs vice cas Wiewe dbs cans 350.00 
Road rollers: 
Gas -3 wheel, 10 ton............... 200.00 
Gas ~ 3 wheel, 12-15 ton............ 250.00 
Gas - tandem, 5 ton................ 150.00 
Gas ~ tandem, 8 ton................ 175.00 
Gas ~ tandem, 10 ton............... -00 
Saws: 
Table, 8 hp. eng. two saws.......... 50.00 
SNA SINNER SUUAS 060s cs 6s curren wes ue 30.00 
Scrapers: 
OS Rr 40.00 
IAPR us id cccceasnden 75.00 
MIR aos 55 Vabs scene wk oocwe sci 25 
Shovels, gas crawlers: 
PPE RCS ee ae ene ee 450.00 
ES no's chang cADaUK OAS eo vada eds 550.00 
ERI SP See aya as reas ae 650.00 
DEES A is wat Gl be hie ode Wenbrakcwe’ ah 700.00 
SE cris Sas bb eWae oloaeieue sien 750.00 
MARR nas cdckinidicsccicdetes .00 
OO Bp, MaNGONEE.. ws icc ccc ecteece 275.00 
NS ss baad va gos Rea 325.00 
Pm SNE. och wea sc cad baeowed 425.00 
75 hp. Mies gb edecdess peradeanecet 450.00 
SRO NESS kin cence dwcecussc 600. 
Wagons, crawler dump, 5-8 yd......... 125.00 


_ * Nore: Prices are generally minimums; some 
items — to discount for rental periods over 
one month; prices are for one shift 10 hr. or less 
per day, add 70 per cent for each additional shift. 


New England 





Price 
per 
Item Month* 
Aggregate bin and batcher: 
85 tons—with scales................ $200. 
125 tons—with scales............... 350.00 
Boilers: 
aa NG du ckunn $4 haedsee veda 7. 
SPM KaadS Sse vhs sacceveecad ‘ 175.00 
Buckets,clamsheil or dragline: 
bch ch dau k ed rtedned (aasveares 70.00 
RRHiseees bos ba ¥e Hobos Céneeeee 90.00 
SMa hy ks boda eehe dees habe aeasees 90.00 
Com : 
ee EE aca 
UNS a os Scsnkcsoeebecen 275 
EN o's 25s ccudéeweesanes 300 
RN Seen eee 350 
Add for Diesel power............... 75 
Conveyors, belt: 
RE INL 5 w55 koa oS A Reka mMED 3u0. 
SU Es 05s co ks occ abked cke adie 175 
Cranes and shovels: 
Gas crawler % yd..... 450. 
Gas crawler 1 yd...... ‘ -- 560 
Gas crawler 1 4 yd.. -. 800 
Gas crawler 2 yd........ 1,200. 
Add for Diesel power. .............. 75 
Derricks, stiffieg 
SPURL Scan ddnebresecses 75.00 to 550 
Drills, pneu. rock 
NL S's 0 Ay nobignh eke. a4 Rw 35 
OT Sy 4 9.045 bic ooesden en 150 
Engines, gas 
es Gobn kis oe3hb5 4408 be aeeees 75 
Ea itch shade vsavesyianweaesine 125 
50 175 





April 27, 1939 


Road rollers: 
Gas—tandem 1% ton....... a 
Gas—tandem 7-10 ton...... 
Gas—3 wheel 10-14 ton..... eee 
GRUPO BSc iccs ccccvcdeciuncss 








Tractors: 
30 hp. bulldozer... ‘. 
50 hp. bulldozer... . ‘ 
FO WD NIE, oo Sv cnvicescsciece 


Trailers, scrapers: 
a trailer 8-yd.. $4.00 
Bottom dump semi trailer 10-yd. $5.00 
Cleelatumntet,....:: $8.00 
Cee it and tractor 12-yd...... $10.00 


per hr. 
Koehring trail dump................ 400.00 


Vibrators: 
Conorete vibrator. .....cccccccccess 125.00 


Welding machine: 
Peay SOUND 545 4s Whdp eu vawasp dees 550.00 


* Daily and weekly rates also made, and rates 2 
mo. or more, per month, are somewhat lower. 
Rates cover a ten-hour working day, six days per 
week. Overtime on rentals at the monthly rate 
is charged at 0.3 per cent of this rate per hr. 


Cleveland Area 


Price 
per 
Item Month* 

Bins: 

ot kl re ee $75.00 

Two comp., 100 ton. .....cccceseees 120.00 
RN I Nis hoc batsnhedscdasvee cn 60.00 
Buckets: 

Cone. contr. form, 1 yd............. 20.00 

Conc. contr. form, 2 yd............. 25.00 


Cone. tipover type, 1 yd. 
Clamshell, %{ yd 


Dragline, 1 y 
Dragline, 114 











15.00 
20.00 
25.00 
15.00 
200.00 
250.00 
350.00 
150.00 
10.00 
.25 
.35 
Conveyor, belt: 
Gas or elec., 16 in., 32 ft............ 100.00 
Gas or elec., 24 in., 32 ft............ 125.00 
Cranes: 
Gas crawler, % yd................. 450.00 
SONOS E DOls ccc e ks cesseccuees 500.00 
Gas crawler, 1 i | Ee are Sita 650.00 
Derricks, steel: 
Stiffieg, 5 ton, 50 ft. bm............. 100.00 
Stiffleg, 10 to, 70 ft. bm............. 150,00 
Guy, 5 ton, 50 ft. bm............... 100.00 
Guy, 20 ton, 90 ft. bm.............. 200.00 
Drills, pneu. rock: 
Jac! MN ce ees b sc cha dee se 35.00 
EIS i 06s SK69N isos a0 dR CRON 125.00 
Engines, gas 
DPM Oaks CoE sds 6US iA AKO AROS REONS 20.00 
DU cieeb cae dub dakadéevesia wis ns 40.00 
DOM ens linnodsied engaacadtoan eas 80.00 
Graders, road: 
Drawn, lean, wheel, 6’ to 7’ blade. . . . 85.00 
Drawn, iean. wh., 10’ blade.......... 110.00 
250.00 
350.00 
75.00 
100.00 
125.00 
150.00 
60.00 
90.00 
100.00 
10.00 
10.00 
80.00 
100.00 
125.00 
150.00 
500.00 
60.00 
90 00 
125 00 
150.00 








April 27, 1939 


McKiernan-Terry #9B2 
MoKiernan-Terry #11B2 


Piledriver hanging leads, steel 50 ft 


ps: 

Steam, 4-in., 450 gpm 
Steam, 8-in., 2,000 gpm 
Gas, pressure, 30 gpm 
Elec., pressure, 50 gpm 
Gas centrifugal, 2-in 
Gas centrifugal, 3-in 
Gas centrifugal, 4-in 
Elec. centrifugal, 6-in 
Hand diaphragm, 4-in 
Power diaphragm, 4-in 


Road od Saishing machines: 


Gas, 3 wheel, 10 ton 
Gas, 3 wheel, 12-15 ton 


Saws 
Table, 8 hp. eng., two saws 
Elec. hand, 8 in 


Shores, each 
— 


Sosa _ 38 SHS SaSSS SS SRSSHRSRES & or: 
s88 888 888 88828 88 8828888833 388 


* Note: Prices are generally iinet: some 
items subj ect to Srecton for rental over 
one month; prices are for one shift 1 hr. or less 

r day, a charge i is made on overtime in excess of 

0 hours per day. 


Philadelphia Area 


Price 


ENGINEERING NEWS-RECORD 


Elec. 2 drum, 60 1a 
Elec. 2 drum, 100 
Gas, single drum, 26 hp 
Gas, single drum, 40 hp 
Gas, single drum, 60 hp 
Lighting units: 
Tesae. 2% kw 
Carbic 
Mixers, concrete: 
Power loader, 7-S.... 
Power loader, 14-S. . 
Power loader, 21-S. 
Batch hopper, 28-S. 
Batch hopper, 7 
Paver, 27-E....... 
Pile hammers: 
Union #6, McKiernan-Terry #2...... 
Union #4, McK-T #5............... 
Union #2, McK-T #7 
Vulcan #1 
Union #1, McK-T #9B2, Vulcan #0... 
Union #00, McK-T #11B2 
Piledriver hanging leads, steel 50 ft 
Pumps 


Gas cent. 3-in 
Gas cent. 4-in 
Hand diap. 4-in 
Power diap. 4-in 
Road Finishing Mach.- 9-20 ft. 
Road forms: 


_. Sseaet 
wo 8888S 


10-in per ft 
Rollers: 


wo ano S32 


esses s8 S28 eS 


S22S8 


(619) |97 


Stiffleg, 10 ton, 70 ft. bm 
Guy, 5 ton, 50 ft. bm 
Guy, 20 ton, 80 ft. bm. . 


Drills, pneu. rock: 
Jackhammer... 
Wagon =v ; 


Drawn, ats wheel, 6,500 Ib 

Drawn, lean, wh., 11,000 lb., pow. contr. 
Motor patrol, up to 12,500 Ib...... 
Motor patrol, over 12,500 Ib 


Hoists: 

Elec., 2 drum, 20 hp 
Elec., 2 drum, 40 hp 
Elec., 2 drum, 60 hp, . 
Elec., 2 drum, 100 hp 
Gas, single drum, 20 hp 
Gas, single drum, 40 hp 
Gas, single drum, 60 hp 


Lighting units: 
Carbi 


Locomotives: 
Gas or diesel, 6-8 ton 
Gas or diesel, 10 ton 
Gas or diesel, 12 ton 
Gas or diesel, 15-18 ton 


Gas or diesel, 25 ton 
Steam, 13x18, 14x20............+.+. 
Steam, 16x24, 18x24 


Mixers: 
Power loader, 7 
Power loader, 14-S 
Power loader, 21-S...........+.+4+5 
Batch hopper, 28-S 
Batch hop 
Paver, 27- 


Pile hammers: 
Union #6, McKiernan-Terry #2 
Union #4, McK-T #5.........-.+-++ 
Union #2, McK-T #7 
Vulcan #1 
Union #1, Me #9B2. 


Pumps: 

Steam, 6 in., 1,150 gpm 
Steam, 8 in., 2,000 gpm 

Gas or elec., pressure, 30 gpm 
Gas or elec., pressure, 40 gpm 
Triplex, 100 gpm. . ‘ 
Gas centrifugal, 2 in.... 

Gas centrifugal, 3 in 

Gas centrifugal, 4 in. 

Elec. centrifugal, 6 i in. 

Hand diaphragm, 4 in 

Power diaphragm, 4 in 


Road Shins machines: 


Backfiller 
Bins: 
Two comp. 50 ton 
Two comp. 100 ton 
Boilers: 


Buckets: 
Cone. cont. dump 1 yd 
Cone. cont. dump 2 yd 
ane lamsbell 34 type 


Clamshell, 144 avd 
Dragline, 1 yd 


S gs sasasssest 
8 88 3333338 


8-9 in. per ft 
10 in., per ft 

Road rollers: 
Gas, 3 wheel, 10 ton 
Gas, 3 wheel, 12-15 ton 
Gas, tandem, 5 ton 
Gas, tandem, 8 ton 
Gas, tandem, 10 ton 


a — 


no 
on 


—— 


Backfiller 
Bins: 

Two comp., 50 ton 

100 ton weigh batchers.... 

Boilers, 40 hp 
Buckets: 

Cone. contr. dump, 1 yd 

Cone. contr. dump, 2 yd 


Cone. tipover type, 1 yd 
Clamshell, %{ y ic : 


win 
as 


Port, gas 160 ft 
Port. gas 210 ft 
Port. gas 360 ft 


Sartble, 8 hp. eng., two saws......---- 
Elec. hand, 8 in 


Conveyor belt: 
Gas or elec. 16-in. 32 ft 
Gas or elec. 24-in. 32 ft 


Scrapers: 
Rollover, 27 c.f.....--ceeeeeeeeseee 
Rollover, 56 c.f......-eeeeeeeeees ; 


Shores, each 
Shovels, gas crawler: 


R88 88 888 $3338 


Stiffleg, 5 rol 50 ft. bm . 
Sti 10 ton, 70 ft. bm . 
Guy, 5 ton, 50 ft. bm 
nti 20 age = ft. bm 


75 hp. . bare 
75 on bulldozer 
Trench brace, doz 


Trenching machine..........-.---+- se 
Wagons, crawler dump, 5-8 yd 


8882888 88838 


Conveyor, belt: 
Gas or elec., 16 in., 32 ft 
Graders, road Gas or elec., 24 in., 32 ft 
Drawn, ol wheel 6,500 Ib : 
Drawn, lean, wh. 11,000 Ib. 
Motor patrol, up to 12,500 Ib 


; some 
Motor patrol, over 12,500 lb * Note: Prices are generally minimums; s 


items subject to discount for rental periods over 
one sentir prices for one shift 10 hr. or less per 
day, add 50 per cent for extra shift; 100 per cent 
for 24-hr. service. 


Derricks, steel: 
Stiffleg, 5 ton, 50 ft. bm 









“‘armac Paving for roads, streets, Fast’s Self-aligning Couplings in Pressure-treated Timber for Koppers Roofing Materials—Co 
walks, drives, parking areas. all types and sizes. bridges, piling, ps posts, struc- Tar Pitch and Tar-Saturated F 
tural work. 


> 


7 ‘ 


nae at a es Nn * 


American Hammered Piston Rings Coal and Coke. Waterproofing Materials—Coal Platework, Tanks and Large Pip 
and Cylinder Packing. Tar Pitch, Felt and Fabric. 


D-H-S Bronze Forgings and Bituminous Base Paints. on, Creosote—for the preservative 
Castings. treatment of wood. 


OTHER KOPPERS PRODUCTS 


Koppers Divisions, Subsidiaries, Affiliates: American Hammered Piston Ring 
Division, Bartlett Hayward Division, Boston Tow Boat Company, Eastern Gas 
and Fuel Associates, Engineering and Construction Division, Gas and Coke 
Division, The Koppers Coal Company, Koppers-Rheolaveur Company, The 
Maryland Drydock Company, Mystic Iron Works, Mystic Steamship Com- 
pany, New England Coal & Coke Company, Tar and Chemical Division, The 
White Tar Company of New Jersey, Inc., The Wood Preserving Corporation. Acid 2 ale 
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